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and  ill  the  autumn  of  1911  the  Sulitjelma  Aktiebolaget 
decided  to  build  a  plant  consisting  of  a  Wedge  roasting 
furnace  and  a  reverberatory  matting  furnace  to  treat 
70  to  90  tons  of  concentrates  daily.  As  is  well  known, 
the  coarse  ore  is  smelted  at  Sulitjelma  by  the  Knudsen 
process.^  The  melted  contents  of  a  converter  after  a 
blow  are  poured  into  a  small  gas-fired  reverberatory 
furnace — regenerative  system — that  serves  only  as  a 
settler  to  separate  the  slag  and  matte;  the  slag  contain¬ 
ing ‘2.5%  Cu  is  lowered  to  0.5%  to  0.6%  Cu  by  this 
treatment.  Most  of  the  time,  from  lack  of  coarse  ore, 
only  one  of  the  15-ton  converters  is  in  operation,  and 
not  pay  to  run  the  gas-fired  settler. 

_  The  contents  of 

the  converter  are 
poured  on  the 
floor,  broken  up  as 
soon  as  cold  and 
smelted  once  more 
in  a  small  water- 
jacketed  furnace 
having  a  diameter 
of  1  m.  at  the 


SYNOPSIS — At  Sulitjelma,  Norway,  the  con¬ 
centrates  from  the  Elmore  vacuum  oil-flotation 
process  are  roasted  in  an  8-hearth  Wedge  fur¬ 
nace  and  smelted  in  a  gas-fired  reverberatory 
furnace  having  a  regenerator  for  preheating  the 
combustion  air.  A  strongly  basic  slag  is  made; 
magnesite  brick  and  water-cooling  pipes  are  used 
in  the  back  part  of  the  furnace. 


The  tailings  of  tlie  wet  concentrator  at  Sulitjelma 
Norway,  containing  1%  to  1.6%  Cu,  have  been  successful¬ 
ly  treated  for  a  number  of  years  by  the  Elmore  vacuum  in  this  case  it  docs 

oil-flotation  _ 

process.  0  v^e^r  ^  ^ 

in' the  Elmore ‘con- 
which 

more 


tailings 
carrying  fro  m 
0.13%  to  0.25% 

Cu.  The  oil  con¬ 
sumption  is  about 
2  liters  per  1.2 
tons  of  mill  tail¬ 
ings.  Addition  of 
acid  is  not  made 
here,  as  it  proved 
unnecessary.  The 

following  are  average  figures  covering  six  months’  op-  new  plant  was 
eration  of  the  Elmore  plant :  Wet-concentrator  tail¬ 
ings,  1.11%  Cu;  Elmore  tailings,  0.23%  Cu;  Elmore 
concentrates,  6.78%  Cu.  An  average  analysis  of  the 
Elmore  concentrates  is  as  follows;  C’u,  6.5%;  S, 

35.3;  Fe,  36.8;  SiO.,,  12.7;  ALO3.  4.83;  CaO,  trace; 

;Mg(),  0.72%.  The  oil  sticks  to  the  concentrates,  and 
this  has  a  marked  hindering  influence  on  the  furthet 
treatment  of  this  material. 

Formerly  these  concentrates  were  made  into  briquettes, 
first  with  an  addition  of  about  4%  of  lime,  and  later 
with  0.2%  of  NaCl,  added  in  solution.  They  were  then 
dried  and  together  with  coarse  ore  were  smelted  in  Knud¬ 
sen  converters.  However,  the  concentrates  accumulated 


SULITJELMA  SMELTING  PLANT  IN  NORTHERN  NORWAY 


Oily  Concentrates  Difficult  to  Roast 

The  roasting  plant  consists  of  one  large  modem  Wedge 
roaster  with  8  hearths  (the  drying  top  hearth  included) 
— a  total  hearth  area  of  175  sq.m. — water-cooled  shaft 
and  rabble  arms.  This  furnace  is  so  well  known  that  a 
detailed  description  is  not  necessary.  It  was  guaranteed 
to  roast  80  tons  of  Elmore  concentrates  containing  about 
35%  S  down  to  8%  S  in  24  hr.  However,  this  ca¬ 
pacity  was  never  reached.  The  highest  reached,  after 
doubling  the  number  of  revolutions,  was  60  tons  of 
Elmore  concentrates,  including  10%  of  ground  quartz. 


*MetalIurg'icaI  engineer,  Siemens  Copper  Co.,  Artvln,  Cau 
casus,  Russia,  or  care  of  J.  van’t  Hof,  Sloterdyk,  via  Amster¬ 
dam,  Holland. 


>Chem.  Ztg.,  1909,  No.  38;  “The  Mineral  Industry,”  Vol. 
XVII,  p.  315. 
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and  the  average  daily  treatment  during  nine  months  was 
47  tons,  including  10%  of  quartz,  which  was  roasted 
down  from  30.72%  to  8.12%  S.  These  figures  tend  to 
show  that  Elmore  concentrates  do  not  roast  easily,  and 
the  explanation  therefor  is  the  oil  film  which  covers 
each  grain  of  ore,  making  it  difficult  to  ignite.  It  might 
be  mentioned  in  passing  that  it  is  also  difficult  to  sin¬ 
ter  this  material,  probably  for  the  same  reason,  and  pot 
roasting  does  not  give  satisfactory  results  at  all.  The 
Dwight-Lloyd  machine  showed  a  smaller  capacity  than 
was  expected  and  gave  about  15%  fines,  which  had  to 
be  recharged. 

The  wet  Elmore  concentrates  are  weighed,  then  fed 
into  a  rotary  drier,  through  which  the  hot  gases  of  the 
roasting  furnace  pass  in  the  opposite  direction.  The 
concentrates  are  discharged  into  the  buckets  of  an  ele¬ 
vator,  which  delivers  them  to  the  upper  drying  hearth 
of  the  AVedge  roaster.  The  calcines  drop  into  two  stone 
bunkers  situated  under  the  furnace  floor  and  are  dis¬ 
charged  through  gates  into  steel  cars  having  a  capacity 
of  about  y2  ton  of  roasted  material.  The  cars  are  taken 
up  by  a  lift  to  the  level  of  the  reverberatory-furnace 


charging  floor  and  thence  trammed  to  the  charging 
hoppers. 

The  reverl)eratory  furnace  was  in  principle  built  after 
the  type  of  the  Anaconda  furnaces,  but  recovery  of  the 
waste  heat  of  the  furnace  gases  in  generating  steam 
was  not  desired,  as  the  company  has  very  cheap  water 
power  (1  hp.-yr.  costs  at  Sulitjelma,  interest  on  the 
initial  cost  of  the  power  plant  included,  15  kr.,  about 
$4.20)  and  does  not  have  any  use  for  steam.  The  heat 
of  waste  gases  is  utilized  in  preheating  the  combustion 
air.  The  new  reverberatory  furnace  is  gas-fired,  of  the 
regenerative  type,  with  Weardale  burners;  overall,  it  is 
24  m.  long  and  6  m.  wide.  An  accompanying  drawing 
shows  the  reverberatory  plant,  with  gas  producers,  fur¬ 
nace  and  regenerator  in  longitudinal  and  cross  sections 
and  presents  the  main  dimensions  of  the  furnace.  The 
gas  producers  A  are  of  the  Schmidt  &  Desgraz  type,  with 
circular  nonmovable  grate,  water-sealed;  tlie  diameter  of 
the  shaft  is  2^  m.  They  are  worked  with  pressure  air 
from  the  fan  B  and  steam  from  a  small  boiler  C.  These 
producers  can  gasify  8  to  10  tons  of  English  coal  (Ham¬ 
ilton  double  nut)  and  give,  if  not  forced,  a  good  hot 
gas,  low  in  carbonic  acid. 


The  gases  of  the  three  producers  come  together  in  a 
main  fine  D  and  are  divided  by  both  gas  valves  E  over 
the  roof  and  back-wall  tuyeres.  The  combustion  air 
comes  from  a  low-pressure  ventilator  F  and  is  divided 
over  the  regenerator  and  the  double  roof,  as  shown  in 
the  drawing.  Part  of  the  air  is  preheated  in  the  re¬ 
generator,  passing  through  vertical  tubes  of  refractory 
material  built  in  groups  of  seven  and  going  back  through 
the  channel  G  to  the  back  part  of  the  furnace.  Another 
part  of  the  combustion  air  is  preheated  in  the  double 
walls  of  the  channel  connecting  the  furnace  with  the 
regenerator,  and  also  in  the  double  roof  of  the  furnace. 
By  means  of  two  sliding  valves  11  it  is  possible  to  make 
a  connection  between  the  preheated  air  in  the  regen¬ 
erator  and  that  of  the  double  roof.  The  combustion  gases 
pass  to  the  front  of  the  furnace,  ascend,  and  then  go 
down  through  the  downtake  and  the  submerged  channel 
I  to  the  regenerator.  At  J  there  are  dampers  which 
divide  the  combustion  gases  over  the  proper  regenerator 
and  the  direct  channel  K.  In  the  regenerator  the  gases 
pass  on  the  outside  of  the  tubes.  At  L  the  combustion 
gases  come  together  and  go  to  the  chimney  M  (artificial- 


suction  arrangement).  The  producer-gas  channels  and 
regenerator  are  built  of  “chamotte”  brick;  those  parts 
of  the  furnace  exposed  to  high  temperatures,  for  exam¬ 
ple,  side  walls  and  roof,  are  of  silica  brick.  Silica  bricks 
from  Hoganas,  Sweden,  have  given  full  satisfaction.  They 
are  very  refractory,  do  not  expand  much,  are  straight 
and  can  be  cut  well.  The  upper  roof  is  built  of  third- 
quality  chamotte  brick,  which  do  not  cost  any  more  than 
red  brick  in  Sulitjelma.  The  upper  roof  is,  as  will  be 
seen  by  the  drawing,  independent  of  the  lower  roof, 
which  construction  proved  satisfactory.  The  crossbeams 
in  the  upper  roof  bent  somewhat  from  the  heat,  and  in 
cases  of  wide  furnaces  the  I-beams  should  he  connected 
with  second  ones  laid  over  the  top,  which  will  not  suf¬ 
fer  from  the  heat,  as  they  would  be  air-cooled.  A  larger 
I-beam  would  answer  the  same  purpose. 

Basic  Lining  and  Water  Cooling  Employed  to  Resist 
Basic  Slag  in  Hottest  Part  of  Furnace 

As  stated  before,  the  Elmore  concentrates  contain  an 
average  of  12.7%  SiOg.  The  company  does  not  pos¬ 
sess  a  siliceous  material  that  contains  copper,  and  quartz 
flux  must  be  brought  from  a  long  distance.  Therefore 


TWO  VIEWS  OF  sulitjelma  COMPANY’S  PROPERTIES  IN  NORTHERN  NORWAY 

The  view  at  the  right  shows  the  gravity  concentrator  and  the  Elmore  vacuum  oil-flotation  plant  at  Sandtnes.  At  the  left, 

miscellaneous  company  buildings  at  Furuland 
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it  is  necessary  to  make  a  slag  that  is  low  in  silica  and 
high  in  iron,  some  slags  being  as  low  as  28%  and  30% 
SiOg.  The  back  and  side  walls  of  the  furnace  up  to 
the  fourth  door  were  built  of  magnesite  brick  to  the  level 
of  the  bath;  as  this  material  does  not  resist  a  strongly 
basic  slag  at  high  temperature,  the  magnesite  lining  up 
to  the  fourth  door  is  water-cooled  by  a  series  of  pipes, 
laid  in  the  brickwork. 

A  detailed  drawing  shows  the  cooling  pipes  assembled, 
and  the  general  plan  of  their  position  in  the  furnace. 
The  pipes  are  seamless  tubes  with  an  inside  diameter  of  56 
mm.,  the  thickness  of  the  walls  being  10  mm.  The  cast- 
iron  covers  consist  of  two  pieces  with  a  planed  channel 
in  which  the  tube  fits  tightly.  They  serve  to  increase 
the  cooling  surface,  to  facilitate  the  laying  of  the  brick 
and  to  protect  the  tubes.  This  construction  is  better 
and  more  convenient  than  iron  cast  around  the  pipes, 
as  is  generally  done. 

A  layer  about  300  mm.  in  thickness,  consisting  of  six 
parts  of  ground  magnesite  brick  (5  mm.)  and  one  part 
of  granulated  slag,  both  by  volume,  is  used  in  the  back 


The  charging  hoppers  through  the  roof  of  the  fur¬ 
nace  are  iron  castings  and  are  lined  with  magnesite 
brick.  The  silica  brick  near  the  charging  holes  are  eaten 
away  by  the  slag  formed  by  dust  that  strikes  the  walls 
when  dropping  a  charge.  For  this  reason  it  is  con¬ 
sidered  advisable  to  transfer  the  charging  hoppers  to 
the  crown  of  the  arch.  The  tapholes  are  under  the  second 
and  third  doors  from  the  back. 

The  regenerator  is  of  the  tube  type,  with  vertical  tubes 
of  chamotte;  it  is  so  built  that  it  cannot  become  stopped 
up,  and  this  was  only  possible  at  the  expense  of  its  effi¬ 
ciency  and  dense  construction.  The  regenerator  also 
serves  as  a  dust  chamber  and  is  provided  with  doors 
on  both  sides  for  removal  of  the  flue  dust.  A  dense  re¬ 
generator  with  large  surface  to  interchange  the  heat  could 
not  be  built  in  this  case,  as  the  narrow  passages  would 
soon  become  clogged  with  flue  dust. 

The  three  gas  producers  gasify  5  tons  of  coal  each 
in  24  hr.  As  previously  stated,  one  producer  is  able 
to  gasify  8  to  10  tons  of  English  coal.  Therefore  it 
is  possible  to  run  the  furnace  with  two  producers,  hav- 


REVERBERATORY  SMELTING  PLANT  OF  SULITJELMA  AKTIEBOLAGET  IN  NORTHERN  NORWAY 

The  reverberatory  furnace  is  fired  with  gas  from  Schmidt  &  Desgraz  producers  and  the  waste  heat  of  the  furnace  gases 
is  utilized  to  preheat  the  combustion  air.  The  back  and  side  walls  of  the  furnace  are  lined  with  magnesite  brick  up  to  the 
level  of  the  bath  and  are  further  protected  by  water  cooling 


part  of  the  hearth.  This  mixture  is  put  in  slightly  moist 
and  tamped  with  hot  iron  tamping  bars.  This  bottom 
has  given  satisfaction.  The  hearth  is  not  attacked  by 
the  bath  of  matte.  However,  a  charge  that  is  being 
dropped  may  not  spread  over  the  surface  of  the  bath, 
l)ut  sink  to  the  bottom. 

The  writer  therefore  recommends  that  at  least  the 
back  of  the  hearth  be  lined  with  magnesite,  when  working 
with  a  strongly  basic  slag.  The  front  of  the  furnace, 
the  hearth  and  the  side  walls,  up  to  the  fourth  door,  may 
be  built  of  any  kind  of  refractory  material,  as  the  slag  of 
a  temperature  that  exists  here  will  hardly  attack  the  brick¬ 
work  under  any  normal  conditions  of  operation. 


ing  one  in  reserve.  However,  it  is  preferred  to  run 
them  all,  as  it  is  easier  to  make  a  gas  of  good  quality 
if  not  forced  too  much.  Under  these  conditions  the 
producer  gas  contains  2%  to  4%  COg,  and  an  average 
temperature  of  500°  C.  at  the  furnace  valves  E.  The 
temperature  of  the  preheated  air  from  the  regenerator 
taken  at  G  is  500°  to  550°  C.,  and  that  of  the  air  pre¬ 
heated  in  the  double  roof  at  N  is  420°  C.  The  furnace 
temperature  taken  at  the  first  door  from  the  back  is  about 
1,500°  C.,  at  the  fifth  door  1,275°  to  1,300°  C.  and 
at  the  skimming  door  1,200°  C.  The  combustion  gases 
enter  the  regenerator  with  a  temperature  of  1,000°  to 
1,100°  taken  at  damper  J  and  leave  at  about  390°  C. 
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The  loss  of  heat  caused  by  the  water  cooling  of  the  fire 
bridge  and  side  walls  is  about  2,500  Cal.  per  min.,  cor¬ 
responding  with  about  3%  of  the  coal  consumption. 

The  charging  of  the  furnace  is  done  below  with  lever 
arrangement.  The  chamotte  plate  which  covers  the  charg¬ 
ing  hole  is  pushed  back,  the  sliding  valve  of  the  hopper 
is  opened  and  the  hot  charge  drops  into  the  furnace. 
Two  charges  of  ^^n  each  are  alternately  charged 
from  two  hoppers,  and  as  soon  as  the  1-ton  charge  is 
smelted,  the  next  one  follows.  Attention  may  be  called 
to  the  fact  that  the  roasting  furnace  does  not  keep  pace 
with  the  smelting  furnace,  and  the  latter  is  always  wait¬ 
ing  for  its  charge. 

Composition  of  the  Sulitjelma  Slag 

As  mentioned  before,  conditions  at  Sulitjelma  make 
it  necessary  to  make  a  slag  as  basic  as  possible.  The 
average  composition  of  a  normal  reverberatory-furnace 
slag  is  as  follows:  SiO,,  32.5%;  FeO,  51.5;  AloOg, 
10.8;  CaO,  1.1;  MgO,  2.1;  S,  2;  Cu,  0.5%.  The  aver¬ 
age  SiOg  and  Cu  covering  a  period  of  nine  months  was 
32.6%  SiOa  and  0.55%  Cu,  the  matte  averaging  36.3% 
Cu.  The  copper  content  of  the  slag  goes  down  occa¬ 
sionally  to  0.45%  Cu  and  lower.  The  high  average 
copper  content  of  the  slag,  considering  the  grade  of  matte. 


^63  ^63 

ARRANGEMENT  OF  WATER  PIPES  FOR  COOLING 


REVERBERATORY-FURNACE  WALLS 

is  due  to  its  high  specific  gravity  and  also  to  the  fact 
that  sometimes  a  thick  slag  with  a  high  formation  tem¬ 
perature  is  made,  which  tends  to  keep  the  matte  .sus¬ 
pended.  The  formation  of  this  thick  slag  is  caused  by 
the  fluctuating  sulphur  contents  of  the  charge,  which 
can  hardly  be  avoided  if  running  only  one  roasting  fur¬ 
nace.  If  the  roasted  ore  contains  a  small  amount  of 
sulphur,  the  constant  amount  of  silica  flux  is  not  suffi¬ 
cient  to  make  a  slag  of  the  desired  composition.  A 
matte  rich  in  copper  and  a  slag  low  in  silica  and  high 
in  iron  are  formed — the  so-called  thick  slag,  which 
forms  a  third  layer  between  normal  slag  and  matte.  The 
following  is  an  analysis  of  such  a  slag:  SiO^  16.1%; 
FeO,  50.6;  Fe,.03,  16.2;  AlA,  10.4;  CaO,  0.70;  S, 
1.5;  Cu,  4%. 

The  reverberatory  furnace  is  skimmed  once  every  eight 
hours.  The  clay  wall  built  in  the  slag  door  is  partly 
cut  away,  and  the  slag  flows  to  a  cast-iron  settling  pot 
through  a  cast-iron  launder  bent  at  an  angle  of  90®  and 
leading  to  an  opening  in  the  floor.  The  flrst  straight 
piece  of  this  launder  is  provided  with  a  rectangular  hole, 
through  which  the  slag  drops  into  a  stream  of  granu¬ 
lating  water  from  a  6-in.  pipe  slightly  flattened  at  the 
end.  The  granulated  slag  is  then  carried  to  tlie  sea 
through  a  launder  built  of  masonry  and  lined  on  the 
bottom  with  old  crusher  jaw  plates.  The  hole  in  the 


launder  lets  just  as  much  slag  through  as  can  be  taken 
care  of  by  the  water,  and  if  for  any  reason  there  is  an 
excess  of  slag  that  cannot  be  stopped,  it  flows  through 
the  bent  launder  to  the  opening  in  the  floor  at  the  side 
of  the  granulating  launder.  As  a  safeguard  in  case  of 
explosions  or  stopping  up  of  the  granulating  launder, 
which  runs  partly  underground,  a  brick  is  cut  to  fit  the 
opening  in  the  slag  launder.  This  can  be  readily  placed 
or  removed  as  desired. 

Frozen  Tapiioles  Opened  by'  Oxygen  Method 

Matte  is  tapped  as  wanted  by  the  converter  plant,  or 
if  too  much  accumulates  in  the  furnace  it  is  tapped, 
through  sheet-iron  launders  lined  with  brick,  into  a  2- 
ton  ladle  suspended  l)y  means  of  a  carriage  on  a  slop¬ 
ing  rail;  the  ladle  is  pulled  to  the  old  converter  building 
and  poured  at  once  into  a  small  converter.  If  by  care¬ 
lessness  of  the  furnacemen  the  taphole  freezes  so  that 
a  bar  cannot  be  driven,  it  is  not  drilled  as  usual,  but 
opened  in  the  following  manner: 

An  iron  tube  3  or  4  m.  in  length,  with  an  inside  diam¬ 
eter  of  about  10  mm.  and  walls  of  3  mm.  thickness,  is 
connected  at  one  end,  by  means  of  a  rubber  pressure  tube, 
to  an  oxygen  flask.  The  other  end  is  heated  to  redness 
by  inserting  it  in  the  furnace  door.  The  red-hot  end 
is  then  inserted  in  the  tapping  hole,  the  reduction  valve 
of  the  oxygen  flask  opened  and  oxygen  introduced  at  a 
pressure  of  about  6  atmospheres.  By  the  rapid  burn¬ 
ing  of  the  iron  tube  in  oxygen,  there  is  generated  so 
much  heat  that  the  taphole  is  burned  through  in  a  short 
time.  This  method  is  of  especial  value  if  a  tapping  bar 
has  been  broken  off  in  the  hole,  and  it  is  much  quicker 
than  drilling — even  with  a  machine  drill. 

It  is  an  advantage  under  the  present  -conditions  at 
Sulitjelma  to  make  a  matte  in  the  reverberatory  of  not 
too  high  a  concentration;  for  example,  about  35%  Cu. 
In  doing  so  less  strain  is  put  on  the  roasting  furnace, 
which  is  able  to  handle  more  concentrates.  The  grade 
of  the  matte  is  increased  from  time  to  time  to  40%  or 
45%  by  the  molten  contents  of  the  Knudsen  converters 
(about  50  tons  of  matte  and  slag  daily),  which  are 
dumped  into  the  reverberatory  furna(“e.  The  matte  made 
in  the  Knudsen  converters  contains  50%  to  55%  Cu  and 
sometimes  more — if  crusts  are  formed  in  the  converter 
and  it  becomes  necessary  to  run  the  charge  longer  than 
usual  in  order  to  melt  the  crusts  down.  The  converters 
have  a  basic  or  neutral  lining,  so  converting  a  35% 
matte  has  no  disadvantage.  The  Knudsen  converters 
at  Sulitjelma  have  been  basic-lined  for  over  seven  years, 
and  the  ordinary  small  converters  of  1  and  ton  ca¬ 
pacity,  for  several  years.  However,  only  the  bottoms  of 
the  small  converters  are  lined  with  magnesite  brick,  the 
walls  being  lined  with  ordinary  neutral  refractory  brick. 

The  average  charge  of  the  roasting  furnace  during  a 
long  period  was  47  tons  of  concentrates,  corresponding 
to  40  tons  of  calcines.  As  it  is  not  possible  to  give  the 
reverberatory  furnace  all  the  charge  it  can  handle,  it 
has,  of  course,  a  bad  effect  on  the  amount  of  coal  used. 

With  the  same  amount  of  coal  and  a  hot  charge,  it  is 
possible  to  smelt  70  tons  of  ore,  and  in  this  case  the 
coal  consumption  would  be  23%. 

The  back  and  side  walls  of  the  hottest  part  of  the  fur¬ 
nace  need  repairing  every  four  weeks.  Matte  is  accum¬ 
ulated  in  the  furnace,  and  as  much  of  the  slag  as  pos¬ 
sible  is  tapped  out.  Then  almost  all  of  the  matte  is 
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also  tapped  out.  The  gas  is  shut  off,  and  the  magnesite 
mixture  already  mentioned  is  thrown  against  the  walls 
of  the  almost  dry  furnace.  Advantage  is  taken  of  this 
opportunity  to  burn  the  soot  out  of  the  gas  flues.  The 
gas  flues  must  be  cleaned  every  fortnight,  and  this  means 
loss  of  smelting  time,  as  the  gas  must  be  cut  off  for 
about  five  hours  and  the  furnace  loses  a  great  deal  of  its 
heat.  The  gasways  in  the  furnace  itself  must  be  cleaned 
once  a  week.  They  can  be  cleaned  one  at  a  time  with¬ 
out  shutting  off  the  gas. 

The  flue  dust  forms  a  loose  deposit  on  and  between 
the  tubes  of  the  regenerator — most  of  it  in  the  front 
part  near  the  damper — and  must  be  cleaned  out  every 
Dvo  or  three  weeks.  No  trouble  is  experienced  in  taking 
out  the  dust  from  the  doors  at  each  side  of  the  regen¬ 
erator,  this  being  done  without  interfering  with  the  run¬ 
ning  of  the  furnace. 

Before  closing  I  should  like  to  make  a  few  general 
remarks  concerning  the  heating  of  reverberatory  furnaces 
for  smelting  concentrates.  The  chief  duty  of  the  reverl)er- 
atory  furnace  is  to  melt  down  a  charge  prepared  before¬ 


filling  material  have  been  used  and  are  reported  to  have 
given  satisfaction.  However,  the  first  cost  is  consider¬ 
able,  and  they  occupy  a  great  deal  of  space. 

MemcaiHi  Taxes 

Some  of  the  larger  mining  operators  in  Mexico  re¬ 
cently  transmitted  to  General  Carranza  a  petition  with 
regard  to  the  excessive  taxation  that  is  imposed  upon 
the  Mexican  mining  industry  by  his  recent  decrees  cov¬ 
ering  the  yearly  pertenencia  tax  and  the  tax  on  metal 
exports.  The  original  English  version  of  this  petition, 
which  was  translated  into  Spanish  for  delivery  to  Gen¬ 
eral  Carranza  is  as  follows: 

To  His  Excellency,  Venustiano  Carranza 

Chief  Executive  of  the  Republic  of  Mexico: 

Your  petitioners  have  the  honor  most  respectfully  to  lay 
before  you  the  following  considerations: 

1.  Your  petitioners  represent  many  of  the  more  Import¬ 
ant  American  and  foreign-owned  mining  undertakings  in 
Mexico,  both  the  larger  and  the  smaller.  Their  interests, 
however,  are  identical  with  the  interests  of  those  mining  un¬ 
dertakings  which  are  Mexican-owned,  and  their  present  plea 


TAPPING  MATTE  FROM  GAS-FIRED  FURNACE 

hand.  It  is  confirmed  by  experience  that  the  number  of 
charges  that  can  be  made  in  a  certain  period  of  time  will 
rapidly  increase  with  the  temperature  of  the  furnace.  It 
follows  that  such  a  furnace  in  which  it  will  be  possible  to 
attain  tlie  highest  temperature  will  work  the  most  eco¬ 
nomically.  The  combustion  gases  must  leave  the  furnace 
with  temperatures  no  less  than  1,100°  to  1,200°  C.  Up 
to  the  present  the  most  efficient  way  to  recover  the  heat 
of  these  gases  is  in  generating  steam,  and  where  it  is 
profitable  to  use  steam  it  is  advisable  to  heat  the  fur¬ 
nace  with  semi-gas,  oil  or  coal  dust.  Semi-gas  and  oil 
have  been  used  a  long  time  and  are  known  to  work  sat¬ 
isfactorily.  Coal  dust  up  to  the  present  time  is  only 
used  in  a  few  places  and  has  been  reported  a  success. 
It  is  certainly  suitable  for  reverberatory  furnaces,  and 
probably  even  better  than  semi-gas.  Gas  firing  can  be 
economical  only  when  there  is  no  use  for  steam. 

In  case  of  gas  firing,  the  ordinary  regenerators  to  pre¬ 
heat  the  air,  built  with  large  surfaces  to  interchange  the 
heat  and  of  dense  construction,  cannot  be  used,  as  they 
would  soon  become  stopped  up  with  flue  dust.  The 
regenerators  must  serve  also  as  dust  chambers.  Regen¬ 
erative  furnaces  with  large  and  long  chambers  without 
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is  in  behalf  of  the  mining  industry  in  Mexico  as  a  whole, 
whether  the  ownership  is  native  or  foreign.  They  seek  no 
privileges,  no  exemptions,  no  preferences.  The  treatment 
they  hope  for,  and  here  petition  for,  is  such  treatment  only  as 
shall  be  applicable  to  all  persons  or  companies  alike,  who 
are  similarly  situated,  large  and  small,  Mexican  and  non- 
Mexican. 

2.  The  mineral  industry  in  Mexico  at  the  present  time  is 
virtually  dead.  Not  more  than  3%  of  the  mines  are  oper¬ 
ating.  Mines  are  flooded  and  caved  in.  Plants  are  damaged 
and  destroyed.  Machinery  and  equipment  are  injured  or 
wrecked.  Materials  and  supplies  are  exhausted.  Operating 
forces  are  scattered  and  demoralized.  Necessary  means  of 
transportation  are  either  wholly  lacking  or  obtainable  with 
the  greatest  difficulty  and  in  insufficient  amount.  This  vital 
need  will  not  adequately  be  supplied  until  after  the  lapse  of 
years.  To  resurrect  the  industry  will  be  nearly  equivalent  to 
establishing  it  anew. 

3.  The  investments  already  made  in  the  mineral  industry 
of  Mexico  run  into  many  millions  of  dollars.  Again  to  place 
the  industry  on  a  successful  operating  and  producing  basis, 
these  investments  must  be  greatly  increased,  and  very  large 
amounts  of  additional  capital  must  be  expended.  Further,  all 
expenses  of  operation  will  be  enormously  increased,  particu¬ 
larly  in  respect  to  the  matter  of  securing  facilities  of  trans¬ 
portation  and  of  procuring  necessary  materials  and  sup¬ 
plies. 

4.  To  the  extraordinary  costs  and  disbursements  thus 
involved  in  a  restoration  of  the  Industry  must  be  added  the 
very  heavy  losses,  both  direct  and  indirect,  which  those  con¬ 
cerned  in  the  industry  have  had  to  bear  throughout  the 
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revolutionary  period,  now  in  its  fifth  year.  Aside  from  the 
wiping  out  of  profits,  these  losses  have  resulted  from  dam¬ 
ages  to  mills,  smelteries  and  surface  equipment,  caused  by 
revolutionary  forces  as  well  as  by  lawless  bands,  from  the 
Hooding  of  mines  with  water  through  the  enforced  stop¬ 
page  of  pumping  operations  because  of  the  lack  of  fuel 
and  otherwise,  from  the  seizure  of  animals,  supplies,  provi¬ 
sions  and  many  other  goods,  and  from  the  maintenance  of  un¬ 
profitable  operations,  and  the  direct  importations  of  food  and 
provisions  in  order  to  supply  the  necessities  of  life  to  em¬ 
ployes  or  their  families. 

5.  These  burdens  are  necessary  and  unavoidable,  the  hard 
facts  of  the  situation  being  as  they  are;  and  your  petitioners 
realize  that  nothing  can  lighten  the  load  of  expense  which 
must  inevitably  be  borne,  if  they  are  to  save  the  investments 
they  have  already  made  and  if  the  future,  however  remote,  is 
to  yield  them  a  return.  But  there  is  an  added  burden 
threatened,  which  is  neither  necessary  nor  unavoidable,  nor 
the  inevitable  consequence  of  existing  conditions,  and  which 
may  easily  prevent  a  revival  of  the  Industry.  This  is  a 
burden  which  it  is  within  your  power  either  to  lift  or  to  im¬ 
pose.  It  is  the  burden  of  greatly  increased  taxes  upon  an 
industry  already  taxed  in  heavy  measure;  the  burden,  in  other 
words,  imposed  by  your  Decree  of  Mar.  1,  1915,  as  modified  by 
your  Decree  of  Aug.  31,  1915. 

6.  In  asking  you  to  remove  this  added  burden,  your  peti¬ 
tioners  would  have  you  consider  not  only  the  relief  thereby 
afforded  to  private  interests,  but  the  public  benefits  which 
must  accrue  to  the  Mexican  people  living  in  the  numerous 
communities  which  are  dependent  upon  the  mining  industry 
for  a  livelihood  or  engaged  in  the  many  commercial  pursuits 
to  which  the  mining  industry  gives  rise,  through  the  re¬ 
building  of  a  great  industry  now  prostrate  and  helpless.  In¬ 
terests  of  necessity  obliged,  if  they  proceed,  to  expend  vast 
sums  of  money  in  a  country  ravaged  by  years  of  civil  war, 
furnishing  employment  and  means  of  subsistence  to  thou¬ 
sands  of  persons  to  whom  no  other  occupation  is  open,  creat¬ 
ing  wealth  and  prosperity  to  the  certain  benefit  of  the  state 
and  the  body  politic,  in  localities  where  there  is  now  only 
poverty  and  distress,  requiring  the  rehabilitation  of  the  rail¬ 
roads  and  thus  furthering  the  welfare  of  the  whole  people, 
increasing  the  imports  and  exports  of  the  country,  and  gen¬ 
erally  promoting  the  commerce  of  the  land,  both  domestic  and 
foreign— and  doing  all  this  at  their  own  risk  and  cost  and 
in  the  face  of  enormous  difficulties — should  not,  it  is  respect¬ 
fully  submitted,  be  discouraged,  and  not  only  discouraged,  but 
in  many  cases  dissuaded  from  remaining  in  the  field,  by  the 
imposition  of  exorbitant  taxes. 

7.  Your  petitioners  submit  and  earnestly  maintain  that 
the  taxes  laid  upon  the  mineral  industry  of  Mexico  under  the 
Constitutional  laws  of  the  Republic,  prior  to  the  issuance  of 
your  decree  above  mentioned,  are  already  so  high  that  to 
raise  them  would  be  unjust  and  harmful  to  the  industry. 
Such  taxes,  however,  have  been  fixed  by  law,  and  your  pe¬ 
titioners  accept  them  as  among  the  necessary  charges  in¬ 
evitably  to  be  met.  They  do  not  seek  to  escape  them.  They 
are  prepared  to  pay  them,  as  they  have  paid  them  heretofore. 
And  they  make  no  protest  against  paying  them  in  gold.  They 
readily  concede  that  the  Mexican  government  is  entitled  to 
receive  its  lawful  due  in  full,  and  without  deduction  by 
reason  of  depreciated  currency  or  otherwise.  Their  pro¬ 
test  is  directed  solely  against  the  multiplication  of  such  taxes, 
especially  at  a  time  when  the  industry  is  struggling  for  its 
life  and  before  it  can  be  known  whether  it  is  to  survive  or 
perish. 

8.  The  established  pertenencia  tax  of  6  pesos  per  pertenen- 
cia  up  to  25,  and  3  pesos  per  pertenencia  on  all  over  25,  is  an 
equitable  tax,  considered  in  relation  to  the  subject  matter; 
and  as  one  item  in  a  series  or  group  of  taxes  to  which  mine- 
owners  are  subjected,  and  since  it  is  to  be  paid  in  gold,  it 
should  be  highly  satisfactory  to  the  state  as  a  source  of 
revenue.  At  the  same  time  it  is  not  unduly  burdensome  on 
the  taxpayer.  At  least  the  taxpayer  has  adjusted  himself  to 
it  and  is  prepared  to  meet  it.  Moreover,  it  is  graded  in  ac¬ 
cordance  with  sound  economic  policy,  inasmuch  as  the  rate  is 
reduced  one-half  on  all  pertenencias  over  the  minimum  of 
25.  Under  your  decree  this  policy  is  reversed,  and  the  rate  is 
progressively  and  rapidly  raised  as  the  number  of  pertenen¬ 
cias  increases  above  the  lower  minimum  of  10.  In  addition, 
the  tax  per  pertenencia  for  those  included  in  the  reduced 
minimum  is  doubled.  To  enforce  the  new  taxes  decreed  would 
be  oppressive  and,  it  is  feared,  in  many  cases  confiscatory.  In 
the  development  of  mining  enterprises  along  the  best  lines, 
the  control  of  large  areas  is  imperative.  But  the  development 
must  proceed  gradually.  Both  the  initial  and  the  ensuing 
costs  are  great.  The  larger  part  of  the  territory  must  remain 
unworked  for  years,  awaiting  the  growth  of  the  enterprise. 
But  with  the  first  establishment  of  the  enterprise,  new  indus- 
trie.s,  new  communities  and  new  source  of  wealth  are  created. 


In  the  meantime  the  mine  owner  must  carry  the  pertenencia 
tax,  yearly,  on  all  his  claims,  developed  or  undeveloped,  pro¬ 
ductive  or  nonproductive,  operated  or  not  operated.  Further¬ 
more,  to  increase  these  taxes  would  be  to  tax  mineral  hold¬ 
ings  out  of  all  proportion  to  the  taxation  on  other  lands  and 
real  estate  in  Mexico.  It  would  probably  discourage  small 
companies  and  individuals  from  holding  property  which  might 
be  worked  some  day  when  affiairs  have  been  reestablished 
on  a  normal  basis  in  Mexico.  Property  so  released  would  fail 
to  bring  revenue  to  the  Mexican  government  unless  large 
and  wealthy  corporations  could  afford  to  redenounce  them  and 
hold  them  until  normal  conditions  were  again  established. 
The  result  would  be  to  discourage  the  companies  or  individ¬ 
uals  with  limited  resources.  It  should  be  remembered,  more¬ 
over,  that  the  areas  held  in  reserve,  on  which  the  tax  is 
nevertheless  regularly  to  be  paid,  in  practically  all  cases  are 
of  low-grade  character,  unsuited  for  ordinary  development 
and  unworkable  except  in  connection  with  operations  on  a 
large  scale,  conducted  on  a  systematic  plan  involving  much 
time  and  steady  outlay. 

9.  The  established  export  taxes  on  gold  and  silver  in  bul¬ 
lion  of  21/^%  and  on  gold  and  silver  ores  of  3%%  are  neither 
light  nor  easy  to  bear,  but  neither  are  they  unreasonable. 
They  are,  however,  it  is  confidently  believed,  as  much  as 
the  metal  industry  can  stand,  in  connection  with  other  taxes, 
with  a  view  to  the  yield  of  the  maximum  revenue  to  the 
state  from  this  source.  The  gross  value  of  metals  out  of 
which  such  taxes  must  be  taken  for  a  long  time  to  come 
must  also  be  charged  with  greatly  increased  cost  of  pro¬ 
duction,  to  say  nothing  of  the  added  interest  on  new  capital 
invested.  Under  your  decree  the  export  tax  on  silver  and 
gold  would  amount  to  approximately  6^4%  when  contained  In 
bullion  and  approximately  sy^%  when  contained  in  ores.  It 
is  firmly  believed  that  these  increased  taxes  would  prove  so 
excessive  and  so  burdensome,  particularly  on  low-grade 
mines,  as  to  make  it  inadvisable  to  attempt  operation  under 
them  with  any  hope  of  profit.  It  is  believed  that  the  new 
taxes  on  copper  and  lead  would  result  in  a  large  curtailment 
of  production,  because  nearly  all  of  the  old  high-grade  lead- 
producing  mines  in  Mexico  have  been  exhausted  and  the 
present  source  of  lead  in  Mexico  is  the  low-grade  lead  mine 
developed  and  equipped  at  a  large  expense  and  operated 
upon  a  particularly  low  margin  of  profit.  The  character  of 
the  copper  production  in  Mexico  is  much  the  same  as  that  of 
the  lead.  Mexico  has  but  a  few  copper  mines.  These  are 
very  low-grade  and  in  the  aggregate  have  yielded  but  a  small 
return  of  profit  to  their  owners.  Clearly,  it  is  to  the  best 
interests  of  the  Republic  of  Mexico,  as  well  as  to  the  mineral 
industry  at  large,  for  the  government  to  encourage  and  assist 
the  lead  and  copper  producers  as  much  as  possible  in  order 
to  stimulate  prospecting  and  developing  of  mines  of  this 
character.  The  basis  of  the  entire  smelting  industry  rests 
jpon  the  lead  and  copper  production  of  the  country.  An 
adequate  supply  of  these  two  metals  insures  the  development 
of  all  classes  of  mines  and  thereby  brings  correspondingly  in¬ 
creased  revenue  to  the  government.  The  imposition  of  such 
heavy  taxes  as  have  been  proposed  on  these  two  metals 
will  result  in  the  strangulation  of  a  large  portion  of  the 
mineral  industry  of  Mexico. 

10.  Finally  it  is  submitted,  that  if  the  new  and  Increased 
taxes  here  complained  of  are  removed  and  if  some  as¬ 
surance  is  given  that  federal,  state  and  municipal  taxes  on 
mineral  property  and  mineral  production  and  operation  will 
be  allowed  to  rest  on  the  basis  of  the  laws  existing  from 
1905  to  1910  and  if  the  coOperatlon  of  the  government  can  be 
had  in  facilitating  the  Importation  and  reasonable  dispatch  in 
transportation  and  delivery  of  coal,  coke  and  fuel  oil  to  the 
various  mines  and  plants,  and  of  dynamite,  cyanide  and  other 
materials  most  urgently  required  by  the  industry,  without 
additional  import  taxation,  your  petitioners  and  all  those  in 
a  like  situation  with  reference  to  Mexican  mining  operations 
will  be  given  that  encouragement  which  they  sorely  need  in 
assuming  the  heavy  undertaking  before  them  of  reviving  the 
mineral  industry  in  Mexico;  and  they  confidently  predict  that 
such  encouragement  will  result  in  the  earliest  possible  resto¬ 
ration  of  the  industry  in  all  its  br.anches,  with  steadily  in¬ 
creasing  revenue  and  prestige  to  the  Mexican  government; 
otherwise,  they  must  be  greatly  discouraged  and  seriously 
hindered,  if  not  altogether  checked,  in  going  forward  with 
their  undertakings. 

For  the  foregoing  reasons  your  petitioners  most  earnestly 
appeal  to  you  to  abrogate  the  Decrees  of  Mar.  1,  1916,  and 
Aug.  31,  1915. 

This  is  one  of  several  strong  memoranda  which  have 
been  drawn  by  organizations  of  the  Mexican  mining  peo¬ 
ple  in  the  United  States  and  in  Mexico  in  an  endeavor 
to  obtain  modification  of  the  excessive  taxation  that  has 
been  heaped  on  the  mining  industry. 
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dike  field.  In  1907  two  Risdon  dredges  were  built  on 
Walker’s  Fork,  one  of  which  was  later  moved  to  Miller 
Creek,  where  it  is  now  operating,  and  a  dredge  was  in¬ 
stalled  on  the  Bonanza  Basin  which  has  since  been  aban¬ 
doned. 

Electric  Power  Essential  to  Economical  Operation 

In  order  to  operate  successfully,  and  within  the  limit  of 
expense,  electric  power  was  a  necessarv'  adjunct  to  the 
dredging.  In  1906  the  Yukon  Gold  Co.  installed  a  2,000- 
kw.  hydro-electric  plant  at  the  junction  of  the  Twelve 
^lile  and  Little  Twelve  ]\Iile  Rivers,  32  mi.  from  Daw¬ 
son.  The  Granville  Power  Co.  followed  four  years  later 
The  first  dredge  in  the  Yukon  was  a  small,  3i/4-cu.ft.  with  a  plant  on  the  north  fork  of  the  Klondike  River.  The 
bucket,  New  Zealand-type  dredge  built  on  Lewes  River  Canadian-Klondyke  company  takes  its  power  from  this 
in  1899.  In  1901  it  was  moved  and  rebuilt  on  No.  42  Be-  plant. 

low  on  Bonanza  Creek,  and  in  1903  moved  to  the  Discov-  In  terms  of  investment,  the  Yukon  Gold  Co.’s  first 
ery  group.  This  dredge,  which  was  practically  obsolete  seven  dredges  cost  $1,000,000.  The  power  plant  cost  $550,- 
by-  1905  and  entirely  unsuited  for  the  work,  proved  the  000  and  the  two  all-steel  dredges  $500,000  more,  making 
practicability  of  dredging  on  the  Klondike  creeks.  The  a  total  investment  in  dredging  equipment  alone  of  over 
next  dredge  to  be  built  was  the  Canadian-Klondyke  No.  $2,000,000.  The  three  large  dredges  of  the  Canadian- 


SYNOPSIS — Dredging  in  the  Yukon  began  on 
Lewes  River  in  1899  with  3y2-cu.ft.  buckets;  to¬ 
day  dredges  with  16-cu.ft.  buckets  are  operating 
in  the  Klondike  River  valley.  Steam  thawing 
of  frozen  ground  was  'one  of  the  important  devel¬ 
opments  in  the  Northern  dredging  field,  having 
greatly  extended  the  dredgeable  area  and  reduced 
the  wear  on  the  dredges.  Conditions  are  ex¬ 
tremely  variable  and  heavy  equipment  is  the  rule. 
Operating  costs  of  the  Yukon  Gold  Co.  for  the 
last  six  years  are  given. 


HAULING  THE  DIGGING  LADDER  OP  DREDGE  NO.  6  OVER  A  WINTER  ROAD  IN  THE  YUKON 

1,  a  7-cu.ft.  dredge  which  began  operation  in  August,  Klondyke  company  are  estimated  to  have  cost  $475,000 
1905,  in  the  valley  of  the  Klondike  River,  opposite  the  each.  The  power  plant  of  the  Granville  Power  Co.  cost 
mouth  of  Bear  Creek.  These  two  dredges  may  be  said  over  $1,000,000.  The.se  figures  do  not  take  into  account 
to  have  shown  the  way  to  the  large  development  which  investment  in  shops,  buildings,  and  accessory  plant, 
followed.^  In  order  to  make  a  success  of  a  dredging  enterprise  so 

The  first  three  dredges  of  the  Yukon  Gold  Co.  were  far  from  the  source  of  supply,  the  equipment  must  be  corn- 
built  on  Bonanza  Creek  in  1906  and  began  operation  early  plete  and  of  the  best  possible  kind.  A  single  breakdown 
in  1907.  These  were  followed  in  1907  and  1908  by  four  or  loss  of  a  part  which  could  not  be  replaced  might  mean 
7-cu.ft.  bucket  dredges,  two  on  Bonanza  and  two  on  the  loss  of  a  season’s  work,  so  that  the  supply  of  extra 
Hunker  Creek.  In  1910  the  Canadian-Klondyke  Mining  parts  and  the  shop  equipment  for  repairs  is  much  greater 
Co.  built  the  first  of  its  16-cu.ft.  dredges,  which  began  than  ordinarily  required. 

operation  in  November  of  that  year.  In  1911  the  Yukon  Generally  speaking,  the  dredging  equipment  does  not 
Gold  Co.  built  two  all-steel  dredges,  each  having  7-  differ  greatly  from  the  equipment  in  use  in  California, 
cu.ft.  buckets.  The  Canadian-Klondyke  company  in  The  machines  follow  the  lines  of  the  dredges  developed  in 
1913  built  Nos.  3  and  4,  both  16-cu.ft.  machines.  This  California,  but,  in  the  building,  were  increased  in  strength 
comprises  the  dredging  equipment  now  in  use  in  the  Klon-  of  parts  over  anything  of  the  size  previously  built.  The 


•A  paper  presented  by  O.  B.  Perry  at  the  seventeenth 
annual  meeting  of  the  Canadian  Mining  Institute.  Toronto, 
Ont.  This  will  be  printed  in  the  annual  volume,  prior  publi¬ 
cation  being  granted  the  “Journal”  by  courtesy  of  the  Insti¬ 
tute  Council. 

•T.  A.  Rickard,  “Min.  and  Scl.  Press,"  Aug.  12,  1908. 


1040 


THE  ENGINEERING  dr’  MINING  JOURNAL 


Vol.  100,  No.  26 


steel  or  of  manganese  steel;  the  pins  are  of  high-carbon 
steel,  nickel  steel  or  chrome-nickel.  The  tendency  has 
been  to  increase  continually  the  strength,  and,  therefore, 
the  weight  of  the  principal  parts.  The  last  two  dredges 
built  by  the  Yukon  Gold  Co.  of  all-steel  construction 
are  20%  heavier  than  anything  of  the  size  in  use  at 
present. 

Two  Classes  of  Guavels  Dkedged 

Dredging  in  the  Yukon  is  now  being  conducted  on  two 
classes  of  deposits,  river  valley  and  creek  beds.  The  de¬ 
posit  in  the  valley  of  the  Klondike  River  is,  where  thawed, 
well  adapted  for  dredging.  The  material  is  free  wash 
gravel,  rounded  and  clean,  averaging  from  30  to  40  ft.  in 
depth.  The  bedrock  is  sufficiently  decomposed  to  be  dug 
with  ease.  The  top  burden,  in  the  thawed  portion  of  the 
deposit,  has  been  largely  removed  by  stream  action  and 
presents  little  or  no  difficulty  to  dredging. 

The  creek  deposits  present  altogether  different  charac¬ 
teristics.  The  deposits  are  shallow,  for  the  most  part 
ranging  about  18  to  20  ft.  to  bedrock.  The  gravel  is 
angular  and  contains  little  sand.  The  gold  is  confined 
almost  entirely  to  bedrock.  The  creek  gravels  are  over¬ 
lain  by  a  deposit  known  locally  as  “muck,”  which  is  made 
up  of  organic  matter,  fine  sand  and  water,  almost  invar¬ 
iably  frozen,  and,  where  undisturbed,  covered  with  a 


The  dredging  operation  is  terminated  when  the  creeks 
freeze  to  such  an  extent  that  water  for  flotation  is  no 
longer  available. 

The  creek  deposits  present  many  obstacles  to  dredg¬ 
ing.  In  the  first  place,  the  deposits  are  shallow,  which 
causes  many  moves  of  the  dredge,  both  “stepping  ahead,” 
as  the  operation  is  called,  and  side  moves  across  the  pond. 
The  shallow  ground  also  increases  the  labor  for  outside 
work,  such  as  setting  “deadmen,”  removing  stumps,  etc. 
The  muck  itself  is  not  difficult  to  handle,  if  thawed,  par¬ 
ticularly  if  sandy  in  character,  but  it  often  carries,  buried 
in  it,  stumps,  roots  and  other  material,  which  tend  to 
choke  the  feed  hoppers  and  cause  delays.  Digging  the 
bedrock  in  order  to  recover  the  gold  is  the  most  difficult 
part  of  the  process.  It  is  slow,  hard  work  that  entails 
heavy  wear  on  the  entire  machine  and  causes  continual 
replacement  of  all  digging  parts.  The  greatest  obstacle 
to  dredging  is  the  frozen,  condition  of  a  large  percentage 
of  the  creek  gravels,  which  condition  must  be  removed 
before  dredging  operations  can  be  successfully  conducted. 

The  short  season  during  which  it  is  possible  to  oper¬ 
ate  has  led  to  many  departures  from  usual  methods.  The 
determined  effort  is  to  get  all  that  is  possible  out  of  the 
dredges  in  the  short  time  allowed,  and  the  result  is  a  re¬ 
markably  high  efficiency  for  the  time  the  machines  are 
operated.  For  example,  last  season  the  dredges  of  the 


NO.  7  DREDGE  ON  UPPER  HUNKER  CREEK  NO.  3  DREDGE  ON  BONANZA  CREEK 

The  No.  7  dredge  completed  its  work  on  Upper  Hunker  Creek  in  1911,  and  was  then  dismantled  and  removed  to  the  Iditarod 
district,  Alaska,  where  it  has  since  had  a  remarkable  yield  from  the  rich  ground  on  Flat  Creek 


blanket  of  moss.  The  depth  of  the  covering  of  muck  is 
from  4  to  8  ft.,  with  an  average  of  about  6  ft.  In  the 
dredging  operation  on  the  creeks  it  is  necessary  to  take 
up  from  4  to  6  ft.  of  the  bedrock  itself,  which  is  a 
sericite  schist  and  usually  massive  and  blocky  in  character. 

Operations  in  the  Yukon  district  are  subject  to  diffi¬ 
culties  which  are  not  met  elsewhere,  except  in  Alaska. 
These  may  be  described  under  two  heads :  ( 1 )  Climatic ; 

(2)  character  of  deposits. 

The  extreme  cold  of  the  Northern  winter  limits  the  op¬ 
eration  to  an  open  season  of  about  six  months.  Dredging 
cannot  be  begun  until  there  is  sufficient  thaw  to  produce 
water  for  flotation  and  to  clear  the  ponds  of  the  winter 
ice,  which  forms  to  a  depth  of  from  5  to  7  ft.  Both  the 
start  and  finish  of  the  seasonal  operation  are  hindered  by 
cold.  All  moving  parts,  such,  as  the  tailings  conveyor, 
must  be  housed  in  and  warmed  by  steam  coils.  Also, 
steam  is  used  freely  to  keep  the  ladder  and  bucket  line 
clear  and  to  keep  the  gold  tables  in  good  condition. 


Yukon  Gold  Co.  averaged  87.2%  of  the  possible  running 
time,  as  compared  to  a. fair  California  average  of  78%. 
Each  season  has  shown  a  gain  in  yardage  per  dredge-hour 
over  the  season  previous,  until  the  present  rate  is  higher 
in  most  cases  than  that  of  dredges  of  the  same  size  in 
California,  where  conditions  are  much  more  favorable. 

How  Repair  Work  Is  Conducted 

The  California  practice  is  to  run  the  dredges  continu¬ 
ously  until  they  get  to  the  point  of  requiring  a  complete 
overhauling,  when  they  are  shut  down  for  10  days  or  two 
weeks  and  the  necessary  repairs  made.  In  the  Northern 
practice  this  is  changed.  All  the  heavy  repair  work  is 
done  in  the  closed  season.  In  the  autumn,  when  work  is 
suspended,  the  dredges  are  stripped  of  their  bucket  lines 
and  conveyors.  The  buckets,  screens,  pumps  and  all 
parts  subjected  to  heavy  wear  are  taken  to  the  shops  and 
thoroughly  overhauled.  The  dredges  are  put  in  a  state  of 
as  nearly  perfect  repair  as  possible  before  the  season  opens 
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MACHINE  SHOP  AND  WAREHOUSES  OF  THE  YUKON  GOLD  CO.  ON  BONANZA  CREEK 
Dredge  tailings  and  two  dredges  in  background 


POWER  HOUSE  OP  YUKON  GOLD  CO.  IN  WINTER  AND  IN  SUMMER 

This  power  plant  is  situated  on  the  Little  Twelve  Mile  River.  It  contains  three  Pelton  impulse  wheels  direct  con¬ 
nected  to  three  650-kw.  Westinghouse  generators  and  supplies  power  to  eight  dredges,  the  machine  shop  and  for  other 
miscellaneous  requirements 


Machinery  warehouse  during  flood  of  1910 


View  below  the  power  house  in  the  spring  of  1910 


SPRING  CONDITIONS  THAT  HAD  TO  BE  MET  IN  THE  YUKON  IN  1910 
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and  then  operated  with  a  view  to  keeping  them  going 
throughout  the  season. 

During  the  operating  season  all  repairing  upon  the 
dredge  is  minimized.  Instead  of  replacing  worn  bucket 
lips  on  the  dredge  a  few  at  a  time,  as  is  often  done,  the 
entire  bucket  line  is  taken  off  and  replaced  by  another  line 
which  has  been  re-lipped  and  entirely  overhauled.  This 
operation  requires  only  a  few  hours.  The  worn  buckets 
are  then  hauled  to  the  shop,  repaired  and  kept  on  hand  for 
the  next  replacement.  If  the  distance  to  the  shop  is  too 
great,  the  buckets  are  repaired  on  the  ground  by  a  shop 
crew.  Portable  compressors  and  special  tools  are  provided 
for  this  work.  The  same  method  is  used  with  lower  tum¬ 
blers  and  other  parts  exposed  to  heavy  wear.  When  the 
lower  tumbler  plates  become  worn,  instead  of  replacing  the 
plates,  the  tumbler  itself  is  removed  and  a  newly  repaired 
tumbler  substituted.  The  old  tumbler  is  then  sent  to  the 
shop  or  repaired  and  replated  on  the  ground,  as  the  case 
may  require.  Each  autumn  all  belting  is  taken  off  and 
sent  to  warm  storage. 

Strengthening  Dredge  Parts 

Many  detail  changes  have  been  made  in  the  dredge 
machinery.  The  buckets  have  been  re-designed  several 
times  since  operations  began.  Some  parts  have  been  found 
to  be  inadequate  for  the  heavy  work.  The  digging  ladders 


TWO  DREDGES  ON  UPPER  BONANZA  CREEK;  THAWING 
PLANT  IN  FOREGROUND 

have  all  been  reinforced  and  heavily  shod  on  the  bottom, 
screens  rebuilt,  pump  capacity  increased  and  sluices  and 
gold-saving  apparatus  changed  and  improved. 

The  closest  possible  supervision  is  kept  over  the  run¬ 
ning  time  and  performance  of  the  dredges.  Each  dredge 
is  connected  by  telephone  with  the  dredge  office  and  re¬ 
ports  its  running  time  and  stoppages  daily.  The  super¬ 
intendence  is  so  arranged  that  the  superintendent  or  his 
assistant  visits  each  dredge  at  least  once  per  day,  and 
is  on  hand  for  any  unusual  repair  jobs.  In  case  of  a  shut¬ 
down  for  repairs,  if  only  for  a  few  hours,  the  crews  are 
doubled  up  and  shopmen  sent  out  for  any  special  work. 
Electrical  repairmen  are  on  hand  day  and  night  for  any 
failure  or  trouble  in  the  electrical  apparatus. 

As  a  further  stimulus  to  increasing  the  dredging  rate, 
a  bonus  system  was  tried  during  the  season  of  1912,  but 
abandoned.  The  conditions  varied  so  widely  from  one 
dredge  to  another,  and  the  dredges  being  of  a  different 


age  and  in  different  condition  made  it  difficult  to  arrive 
at  a  satisfactory  standard  of  measurement.  The  bonus 
did  not  act  as  a  stimulus,  but  rather  aroused  antagonism. 
The  operators  are  all  picked  men,  who  get  higher  pay 
than  they  receive  on  other  dredge  operations,  and  a  trip 
north,  which  they  like.  No  further  incentive  seems  nec¬ 
essary  for  the  men  to  give  the  best  that  is  in  them. 

As  illustrating  the  improvement  in  dredging  in  the 
Klondike  since  its  inception.  No.  5  of  the  Yukon  Gold  Co. 
dredged  last  season  through  the  tailings  of  the  old  Lewes 
River  dredge  and  made  a  good  profit.  This  dredge  took 
up  2  to  4  ft.  of  bedrock  which  the  old  dredge  was  un¬ 
able  to  handle  and  obtained  a  good  yield  in  ground  that 
had  been  worked  by  hand  by  opencut  methods  before  being 
dredged  by  the  small  dredge. 

Frozen  Ground  the  New  Problem  in  the  North 

While  the  short  season  and  severe  service  have  led  to 
numerous  improvements  in  detail  and  to  increases  in 
strength  and  size  of  the  dredges,  and  continue  to  offer 
problems  which  the  dredge  operator  must  meet,  the 
greatest  development  in  the  Yukon  as  compared  to  the  or¬ 
dinary  dredging  operation  has  come  in.  the  handling  of 
frozen  ground.  The  heavy  bedrock  eiu'ountered  on  the 
I'reeks  and  the  necessity  of  digging  it  to  considerable 
depth  to  recover  the  gold  were  in  themselves  serious  mat- 


OVER  7,000  CORDS  OP  WOOD  STORED  ON  THE  ANDERSON 
LEASE  FOR  THAWING 

ters.  No  experienced  dredge  operator  would  have  thought, 
in  the  beginning,  that  any  dredge  could  handle  the  bed¬ 
rock  which  the  machines  are  digging  today  with  compara¬ 
tive  ease.  When  the  business  was  further  complicated  by 
having  large  areas  solidly  frozen,  the  problem  of  dredging 
such  areas  at  a  profit  became  one  of  extreme  difficulty. 
The  results  of  attempts  to  dredge  partly  thawed  areas 
and  frozen  bedrock  were  enough  to  show  that  the  frozen 
condition  must  be  completely  changed  before  dredging 
could  be  successful.  Necessity  compelled  the  adoption  of 
the  present  method  of  thawing,  which  is  the"'  development, 
on  a  wholesale  plan,  of  the  method  which  was  in  use  in  the 
drift  mines  in  the  Klondike  before  dredges  were  thought 
of.  Preparing  the  ground  for  dredging  by  thawing  with 
steam  was  an  entirely  new  feature  of  dredge  mining,  and 
the  success  of  the  method  has  made  millions  of  yards 
of  gravel  available  for  dredging  which  could  not  otherwise 
be  worked  at  a  profit. 
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The  steam  point  as  originally  used  was  a  short  piece 
of  %-in.  pipe  drawn  down  at  one  end  to  a  point  with  an 
orifice  left  for  the  steam  to  escape;  the  other,  or  head 
end,  had  a  nipple  welded  to  it  for  steam-hose  connection. 
The  point,  with  steam  turned  on,  was  gradually  driven 
into  the  face  of  the  drift,  then  allowed  to  steam  until 
the  bedrock  and  gravel  were  thawed  to  the  height  of  the 
drift.  From  two  to  six  points  were  used  in  each  breast, 
spaced  from  1  to  2  ft.  apart.  This  simple  operation  con¬ 
tained  the  essential  features  of  the  method  whereby  over 
three  million  yards  of  gravel  are  now  being  thawed  in  a 
season. 

Titawino  to  a  Depth  of  40  Feet 

In  the  thawing  operation  for  dredging,  the  points 
are  driven  from  the  surface  down  through  muck  and 
gravel  and  into  the  bedrock  from  4  to  6  ft.  The  points 
were  gradually  lengthened  in  practice,  first,  to  24  ft.,  then 
to  30,  and  last  season  were  being  successfully  driven  40  ft. 
to  bedrock.  The  points  are  made  up  of  triple-extra-heavy 
hydraulic  pipe  with  drop-forged  head  and  tool-steel  tip. 
The  small  boilers  first  used  have  been  replaced  by  larger 
sizes  until  the  boiler  equipment  now  comprises  eight 
plants  with  a  total  boiler  horsepower  of  over  2000.  The 
150-hp.  locomotive  type  has  been  adopted  as  the  unit, 
and  the  plants  usually  consist  of  a  pair  or,  sometimes, 
three  such  boilers. 

The  preliminary  work  for  each  season  takes  the  fol¬ 
lowing  form :  ( 1 )  The  dredgeable  area  ahead  of  each  boat 
is  barred  for  frost.  From  the  bar-hole  results  the  natur¬ 
ally  thawed  and  frozen  areas  are  blocked  out.  The  bar 
tests  are  checked  by  drilling  where  thought  necessary. 
(2)  Surveyors  ‘‘pick  up”  the  thawed  areas  which  are 
mapped,  and  planimeter  measurements  are  made  of  the 
frozen  areas.  (3)  The  estimated  course  of  the  boat  is 
laid  out  for  the  year  and  its  probable  position  calculated 
for  each  month  of  the  season.  (4)  The  total  square 
yards  of  frozen  ground  which  the  dredge  will  dig  in  a 
season  is  measured  from  the  map  on  which  the  season’s 
work  is  laid  out  and  the  necessary  wood  for  thawing 
is  determined  and  its  location  decided. 

The  “sweating”  of  the  naturally  thawed  ground  must 
also  be  taken  into  account.  The  duty  per  cord,  both  in 
thawing  and  in  sweating,  to  dispose  of  the  surface  frost, 
has  been  determined  by  experience.  Knowing  the  square 
yards  of  frozen  ground  to  be  thawed  and  the  area  of  natur¬ 
ally  thawed  ground  to  be  “sweated”  and  the  duty  per  cord 
of  fuel,  the  total  fuel  requirement  for  the  season  is  a  sim¬ 
ple  computation. 

The  thawing  operation  has  been  described  elsewhere®, 
so  that  I  need  only  give  the  sequence  of  events  in  a  normal 
operation:  (1)  Steam-line  boxes  are  strung  out  by  horses, 
if  they  are  available,  otherwise  men  are  used;  (2)  goose¬ 
neck  boxes  and  headers  coupled  on;  (3)  bar-holes  for 
starters  put  down;  (4)  starters  used  to  thaw  holes  about 
8  ft.  deep;  (5)  starters  pulled  and  long  points  plaeed  in 
starter  holes;  (6)  points  driven  down  through  gravel 
and  into  bedrock;  (7)  points  allowed  to  steam  in  bed¬ 
rock  from  12  to  48  hr.,  depending  on  the  formation; 
(8)  points  pulled,  cleaned  and  straightened;  (9)  header 
moved  and  starters  put  down  and  cycle  begun  again. 

The  improvements  that  have  been  made  in  steam  thaw¬ 
ing  since  it  was  adopted  for  large-scale  dredging  opera¬ 
tions  are  too  many  to  attempt  to  detail  in  a  short  paper. 

»T.  A.  Rickard.  "Min.  and  Scl.  Press,”  Sept.  12,  1908. 


They  have  taken  the  following  general  lines:  (1)  Reduc¬ 
tion  in  fuel;  (2)  increase  in  efficiency  of  hose  and  points; 
(3)  reduction  in  cost  of  driving. 

The  fuel  has  been  reduced  by  improving  the  quality, 
reducing  the  radiation  losses,  purifying  the  feed  water 
and  improving  the  combustion.  Experiments  were  made 
both  with  coal  and  fuel  oil  as  a  substitute  for  wood.  The 
points  have  been  greatly  improved  in  material  and  manu¬ 
facture,  and  the  hose  has  been  improved  in  quality  and 
its  life  increased.  Metal  hose  has  been  used  for  this 
work  with  success.  The  cost  of  driving  has  been  reduced 
by  improvement  in  the  method  of  driving,  correct  spacing 
of  points  and  correct  pressure  and  amount  of  steam. 

Costs  Vary  Widely  Owing  to  Different  Conditions 

The  question  most  often  asked  in  connection  with 
■  dredging  in  the  North  is :  What  does  it  cost  to  thaw  and 
dredge  frozen  ground?  This  is  a  difficult  question  to 
answer  on  account  of  the  wide  variation  in  conditions. 
All  of  the  creek  deposits  contain  some  areas  of  naturally 


TABLE  1.  thawing  COST,  YUKON  GOLD  CO.,  1909-1914 


Naturally  Naturally  Thawing 

Cost  of 

Total, 

Froien, 

Thawed,  Thawed,  Cost  in 

Thawing 

Year 

Sq.Yd. 

Sq.Yd. 

Sq.Yd. 

%  Dollars 

per  Sq.Yd. 

1909 

298,061 

212,903 

85,158 

28.6  $275,112 

$1.5571 

1910 

396,837 

256,033 

140,804 

35.5  500,689 

1.7727 

1911 

555,393 

432,693 

122,700 

22.1  696,034 

1.6166 

1912 

692,522 

509,574 

182,948 

26.4  804.854 

1.455 

1913 

651,505 

445,624 

205,881 

31.6  685,570 

1.546 

1914 

586,737 

402,660 

184,077 

31.4  602,174 

1.428 

TABLE  2. 

DREDGING  AND 

THAWING 

COSTS,  YUKON 

GOLD  CO. 

Thawing  Cost 

Percentage  of  Total  Cost 

Cu.Yd. 

per  Cu.Yd., 

Thawing  Cost  per  Cu.Yd., 

Year 

Dredged 

Cents 

of  Total 

Cents 

1909 

2,381,880 

15.45 

48.37 

31.94 

1910 

3,249,788 

14.14 

45.57 

31.09 

1911 

4,151,249 

17.62 

49.72 

35.43 

1912 

5,157,280 

15.02 

49.03 

30.64 

1913 

5,133,575 

13.57 

45.94 

29.53 

1914 

4,800,781 

12.18 

44.09 

27.62 

TABLE  3.  DETAIL  OF  1913  THAWING  COSTS 


Total 

Cost  per 
Sq.Yd., 

Percentage 

Expenditures 

Cents 

of  Total 

Fixed  salaries . 

.  $  1,614.00 

0.4 

0.23 

Labor . 

.  289,195.38 

65.2 

42.18 

Fuel . 

.  295,928.03 

66.7 

43.17 

Shop  expense . 

Preliminary  expense . 

.  1,722.16 

0.4 

0.25 

.  36,021.74 

8.1 

5.25 

Material  and  supplies . 

.  23,180.50 

5.2 

3.38 

Stables . 

.  6,589.27 

1.5 

0.96 

Transportation . 

Miscellaneous . 

.  198.00 

0.1 

0.03 

.  380.33 

0.1 

0.06 

Depreciation . 

.  30,731.37 

6.9 

4.48 

Power . 

.  9.45 

0.01 

$685,570.23 

154.6 

100.00 

Square  yards  thawed,  443,567. 
Number  of  points  drive*',  63,004. 
Cost  per  point  driven,  $10,881. 


TABLE  4.  THAWING  AND  DREDGING  COSTS  OF  INDIVIDUAL 
DREDGES  OF  YUKON  GOLD  CO. 


Percentage 

Thawing 

Total  Cost 

of  Area 

Cost  t)er 
Cu.YU., 

Naturally 

per  Cu.Yd., 

Dredge 

Situation 

Thawed 

Cents 

Cents 

No.  1 . 

. .  Bonanza 

22.1 

12.55 

31.93 

No.  2 . 

. .  Bonanza 

34.6 

12.28 

32.55 

No.  3 . 

. .  Bonanza 

14.0 

18.36 

33.79 

No.  4 . 

. .  Hunker 

7.2 

17.95 

32.11 

No.  5 . 

. .  Bonanza  . 

44.8 

12.34 

27.01 

No.  6 . 

. .  Bonanza 

18.6 

16.38 

33.36 

No.  8 . 

No.  9 . 

. .  Upper  Bonanza 
. .  Elaorado 

33.7 

58.6 

12.97 

7  49 

27.92 

21.16 

thawed  ground.  The  percentage  of  frozep  and  thawed 
areas  varies  on  the  same  stream,  and  still  wider  variations 
occur  from  one  stream  to  another.  This  variation  reflects 
itself  in  the  cost  per  cubic  yard,  the  cost  going  up  or  down 
as  the  percentage  of  frozen  ground  increases  or  diminishes. 

Another  variable  factor  is  the  cost  of  thawing  or  pre¬ 
paring  the  frozen  ground  for  dredging.  Thawing  on 
Hunker  Creek,  for  example,  is  a  much  more  difficult  and 
expensive  operation  than  thawing  on  Bonanza.  In  1911 
the  thawing  for  dredge  No.  4  on  Hunker  Creek  cost 
$2.18  per  sq.yd.  as  against  $1,085  ahead  of  No.  5  on  Bon- 
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aiiza.  The  depth  being  practically  the  same,  the  cost  of 
thawing  per  cubic  yard  was  twice  as  great  in  the  one  case 
as  in  the  other.  Purely  local  conditions  govern  this  cost, 
such  as  depth  of  ground,  character  of  material,  ease  or 
difficulty  in  driving,  time  of  steaming,  cost  of  fuel,  etc. 
Since  the  gold,  practically  speaking,  is  all  confined  to 
the  bedrock,  the  cost  per  square  yard  of  bedrock  thawed 
becomes  the  controlling  factor  in  determining  what  ground 
can  be  dredged  at  a  profit  and  what  must  be  left. 

The  appended  tables  show  the  thawing  and  dredging 
cost  for  the  last  six  years  of  the  Yukon  Gold  Co.’s  opera¬ 
tion.  Table  4  shows  the  variation  in  wording  cost  for 
the  different  dredges  in  one  season.  As  the  conditions 
change,  the  dredge  holding  the  lowest  cost  for  one  season 
may  show  the  highest  cost  for  the  next.  When  the  costs 
for  the  eight  dredges  are  totaled  and  averaged  the  re¬ 
sults  over  several  seasons  are  remarkably  uniform. 

IMiile  Table  1  shows  a  gradual  reduction  in  the  thaw¬ 
ing  cost,  it  does  not  reflect  the  improvement  in  efficiency, 
which  has  been  marked.  It  is  a  rare  occurrence  now  for  a 
dredge  to  strike  a  piece  of  ground  that  is  not  thoroughly 
thawed.  The  improvement  in  this  direction  is  shown  by 
the  gain  in  duty  per  dredge-hour,  which  increased  from 
162  cu.yd.  per  hr.  in  1910  to  204  cu.ft.  per  hr.  last  year. 

I  have  previously  referred  to  the  operation  of  the 
Canadian-Klondyke  company  in  the  Klondike  River  val¬ 
ley.  This  company  has  built  three  16-cu.ft.  dredges,  the 
largest  size  in  use  in  California.  The  dredges  have  oper¬ 
ated  into  December,  making  a  total  working  season  of 
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270  days.  The  president  and  general  manager  claims 
for  the  big  dredges  an  operating  cost  of  6c.  per  cu.yd.  No 
detail  has  been  published  showing  how  this  cost  is  com¬ 
puted.  As  previously  set  out,  the  Klondike  River  gravels, 
where  thawed,  present  exceptionally  good  conditions  for 
dredging.  It  is.  doubtful,  however,  if  as  low  a  cost  as 
6c.  per  cu.yd.  can  be  reached  if  the  same  items  are  in¬ 
cluded  as  given  in  the  cost  figures  appended  hereto.  In 
the  1913  operation  of  the  Yukon  Gold  Co.  the  items  of 
gold  tax  and  selling  charges  alone  amounted  to  1.98c., 
or  practically  2c.  per  cu.yd.  Depreciation,  taxes,  insur¬ 
ance,  etc.,  add  another  2c.  in  fixed  charges,  which  would 
leave  only  2c.  per  yard  for  labor,  power,  repairs  and  sup¬ 
plies  if  a  6c.  cost  were  to  be  realized  in  this  operation. 
However  the  costs  of  the  Canadian-Klondyke  company 
may  be  computed,  they  are  undoubtedly  low,  and  the  com¬ 
pany  has  contributed  greatly  to  the  development  of  dredg¬ 
ing  in  the  Yukon. 


ores,  it  is  now  in  the  same  condition  as  the  rest  of  the 
older  mines  of  the  camp,  working  on  the  comparatively 
low-grade  and  complex  orebodies  of  the  sulphide  zone. 

Having  approximately  the  same  orebodies  that  exi.st  in 
the  Morning  property,  it  is  not  surprising  that  the  Hunter 
ores  are  complex  and  difficult  to  treat.  The  minerals 
known  to  be  present  are  galena,  sphalerite,  pyrite,  tetra- 
hedrite,  stibnite,  siderite,  barite  and  quartz.  These  min¬ 
erals  are  unevenly  distributed,  and  all  of  them  do  not 
occur  in  the  general  run  of  ores,  although  highly  complex 
bodies  containing  many  of  them  are  sometimes  encoun¬ 
tered.  As  compared  with  the  general  character  of  the 
ore  treated  by  the  Morning  mill,  the  Hunter  ore  supply 
contains  more  pyrite  and  less  galena,  but  has  a  somewhat 
higher  percentage  of  silver.  In  common  with  all  the 
complex  ores  of  the  district,  a  great  deal  of  difficulty 

»“Min.  Mag,,”  April,  1914. 


The  development  of  another  method  I  have  not  touched 
upon,  as  it  is,  as  yet,  untried  for  any  large-scale  opera¬ 
tion,  that  is,,  the  preparation  of  large  areas  of  frozen 
gravel  by  the  stripping  method,  or  so-called  “natural 
thawing.”  This  method  has  been  fully  dealt  with  in  a 
recent  article^  by  E.  E.  McCarthy,  who  reports  the  re¬ 
sults  of  the  large-scale  experiments  conducted  by  the  Yu¬ 
kon  Gold  Co.  in  1906,  1907,  1908,  and  shows  why  the 
results  were  not  such  as  to  lead  to  the  adoption  of  the 
method  for  its  operations. 

The  dredging  operation  of  the  Yukon  Gold  Co.  has 
added  over  $16,000,000  in  gold  to  the  wealth  of  the 
world;  other  companies  have  produced  over  $4,000,000, 
making  a  total  of  about  $20,000,000  for  Yukon  dredging 
in  less  than  10  years  of  life. 

[Since  this  paper  was  written,  the  total  production 
mentioned  in  the  last  paragraph  has  been  increased  by 
about  $4,000,000. — Editor.] 


Flotatiosi  at  Oold  H^suter  Mill 


The  Gold  Hunter  mine  and  mill,  owned  by  the  Gold 
Hunter  Mining  and  Smelting  Co.,  are  situated  in  Hunter 
Gulch,  about  a  mile  northeast  of  Mullan,  one  of  the  min¬ 
ing  communities  of  the  Coaur  d’Alene  district.  The  ore- 
body  lies  in  the  line  of  continuation  of  the  IVIorning  and 
You  Like  veins  of  the  Morning  ]\Iine  of  the  Federal  Min¬ 
ing  and  Smelting  Co.  The  mine  has  been  operated  since 
1884,  and  while  it  originally  produced  high-grade  silver 


INTERSTATE 
•  MILL 


^arrRISCO  MILL 
HEEL  A 
MILL 


Miles 
1  1 


December  25,  1915 


THE  ENGINEERING  MINING  JOURNAL 


1045 


has  been  found  in  treating  the  Hunter  ores  profitably, 
and  it  may  be  said  that  not  until  dotation  became  a  per¬ 
manent  part  of  mill  treatment  was  continuously  profit¬ 
able  operation  possible. 

The  Gold  Hunter  mill  at  the  present  time  treats  about 
310  tons  of  ore  per  24  hr.  From  this  about  35  tons  of 
concentrates  are  produced,  about  half  of  which  come 
from  the  dotation  department.  While  under  the  former 
system  of  table  and  vanner  concentration,  only  about  50 
to  60%  of  the  valuable  minerals  could  be  recovered,  with 
the  addition  of  the  flotation  units  the  total  extraction 
has  risen  to  80%,  thus  making  it  entirely  clear  what 
a  great  difference  has  been  made  by  the  introduction  of 
flotation  in  this  district. 

Ore  from  the  mine-ore  bin  is  passed  over  a  conveyor 
belt  to  a  grizzly  having  1%-in.  openings,  the  oversize 
of  which  is  put  through  a  12x20-in.  Blake  crusher.  From 
the  crusher  the  material  goes  to  a  trommel  with  1%-in. 
holes,  the  oversize  being  eleVated  to  a  sorting  belt,  where 
a  portion  of  the  waste  is  removed  by  hand.  The  balance 
of  the  oversize  goes  to  a  Comet  crusher,  the  discharge 
of  which  meets  the  undersize  from  the  trommel  and 
grizzly  and  is  carried  on  a  belt  conveyor  to  a  mill  bin 
1  laving  a  capacity  of  300  tons. 

From  the  mill  bin  the  ore  is  passed  through  a  set  of 
12x36-in.  rolls,  the  discharge  from  which  is  elevated  to  a 
trommel  having  11-mm.  openings.  The  oversize  goes  to 
two  bull  jigs,  the  tailings  of  which  are  dewatered  and 
crushed  in  another  set  of  12x36-in.  rolls,  the  discharge 
going  back  to  the  elevator  which  precedes  the  11-mm. 
trommel.  From  the  trommel  the  undersize  is  passed  to  a 
set  of  screens  and  jigs,  the  flow  being  clearly  shown  on 
the  accompanying  flow-sheet  drawing. 

The  sand  is  dewatered  in  a  drag  classi¬ 
fier  and  concentrated  on  four  Wil- 
fley  tables,  the  concentrates  from  which 
are  collected  in  a  bin.  The  table  tail¬ 
ings  are  then  reground  in  a  5xl4-ft. 
tube  mill,  elevated,  dewatered  and  re¬ 
concentrated.  The  flow  from  the  jigs 
is  reground,  classified  and  concentrated 
on  Card  tables,  as  is  shown  in  the 
flow  sheets.  At  this  point  preparation 
is  made  for  treating  the  tailings  from 
the  concentrators  by  flotation.  The 
pulp  is  thickened  in  Callow  settling 
tanks  and  then  delivered  into  two  small 
Pachuca  tanks,  where  mixture  with  the 
frothing  oil  is  accomplished.  Creosote 
oil  in  the  proportion  of  about  %  lb. 
per  ton  of  ore  is  mixed  in  the  tanks 
and  then  delivered  to  six  Callow  rough¬ 
ing  flotation  machines.  Three  of  these 
are  supplied  by  each  of  the  Pachuca 
tanks.  From  the  roughing  machines 
the  concentrates  are  sent  to  three  Cal¬ 
low  cleaners,  these  being  machines  of 
the  same  type  as  the  roughers.  Each 
of  them  is  supplied  by  two  of  the 
rougher  machines.  The  concentrates, 
finally  cleaned,  are  pumped  into  two 
8-ft.  Callow  sloughing-off  tanks  and 
then  to  a  third  Callow  cone,  whence 
they  are  delivered  to  an  Oliver  filter. 

The  filter  delivers  concentrates  con¬ 


taining  only  about  8%  of  moisture.  All  solutions  from 
the  flotation  department  are  returned  to  the  Pachuca 
tank  for  further  use,  the  object  being  to  avoid  the  loss 
of  any  oil  that  may  remain  in  them. 

The  Callow  machines  are  of  the  well-known  light-froth 
type  in  which  air  is  supplied  through  a  filter  bottom 
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into  the  frothing  cells.  In  this  case  the  air  pressure  is 
about  8  lb.  per  sq.in.,  this  pressure  supplying  sufficient 
buoyancy  to  keep  a  froth  continually  overflowing  the 
cells. 

Among  the  important  points  brought  out  in  the  prac¬ 
tice  of  flotation  at  the  Hunter  mill  is  the  absolute  neces¬ 
sity  of  giving  a  great  deal  of  care  and  watchfulness  to 
the  small  details  of  operation.  The  flow  of  pulp  to  the 
roughing  and  cleaning  machines  must  be  absolutely  con¬ 
stant  in  quantity,  and  what  is  even  more  important  still, 
the  dilution  must  be  constant.  At  this  mill  the  pulp 
is  comparatively  thick — that  is,  contains  a  high  percentage 
of  solids — but  as  a  general  rule  of  flotation  this  does  not 
apply,  since  different  dilutions  may  be  necessary  for  the 
successful  working  of  different  kinds  of  ore.  It  is  im- 


THE  GOLD  HUNTER  MILL,  NEAR  MULLAN,  IDAHO 


portant,  however,  that  after  the  proper  working  conditions 
have  been  determined,  they  shall  be  maintained  absolutely 
to  get  proper  results.  The  accompanying  flow  sheet  shows 
clearly  all  the  details  of  the  operations  of  the  Gold 
Hunter  mill. 

Buys  Ore  Laaids  isiv  Culba 

The  Midvale  Steel  and  Ordnance  Co.  announced  Dec. 
8  that  it  had  obtained  300,000,000  tons  of  iron  ore  in 
Cuba  through  the  purchase  of  all  the  stock  of  the  Buena 
Vista  Iron  Co.  The  property  owned  by  this  concern 
lies  adjacent  to  holdings  of  the  United  States  Steel  Cor¬ 
poration  and  the  Pennsylvania  Steel  Co. 

The  company  stated  that  improvements  planned  would 
entail  the  expenditure  of  more  than  $6,000,000.  Those 
already  outlined  call  for  six  new  openhearth  furnaces, 
a  blooming  mill  and  two  turbo-generators  for  the  Worth 
Brothers  Co.’s  plant  at  Coatesville,  and  of  several  ad¬ 
ditions  to  the  Midvale  plant  at  Xicetown,  at  a  total 
cost  of  $2,380,000.  The  new  facilities  will  enable  the 
company  to  handle  orders  recently  obtained  from  the 
Government  for  14-  and  16-inch  guns  70  ft.  in  length. 

Broad  Pass  Region  of  Alaska' 

Broad  Pass  is  the  western  part  of  a  wide  glacial  val¬ 
ley  which  is  bordered  by  steep,  straight  mountain  walls 
lying  parallel  with  a  great  east-west  range  on  the  north 
and  connecting  the  upper  valleys  of  Chulitna  and  Susitna 
Rivers. 

The  geologic  conditions  in  the  region  appear  to  be 
favorable  to  mineralization,  but  no  valuable  orebodies 
have  yet  been  discovered.  The  most  favorable  reports 
came  from  the  district  just  west  of  Broad  Pass,  near 


the  head  of  Chulitna  River,  where  prospecting  has  been 
carried  on  for  several  years.  Valdez  Creek,  an  impor¬ 
tant  gold-placer  district,  lies  about  30  mi.  east  of  the 
pass.  Along  some  of  the  streams  between  Broad  Pass 
and  Valdez  Creek  there  are  prospects  of  placer  gold, 
which,  however,  has  not  been  found  in  commercial  quan¬ 
tity.  Copper  prospects,  too,  have  been  discovered  in 
several  parts  of  the  rigion,  and  at  one  place.  Coal  Creek, 
there  is  a  small  area  of  coal. 

The  railroad,  which  will  probably  soon  reach  this  re¬ 
gion,  will  aid  greatly  in  its  development.  The  wealth 
of  the  Broad  Pass  region  appears  to  be  mineral  rather 
than  agricultural,  and  it  can  be  profitably  exploited  only 
by  a  greater  population  and  through  better  means  of 
transportation. 

The  district  is  described  fully  in  Bulletin  608  of  the 
Geological  Survey. 

Safety  Firsts  Igorot  Variety 

The  modern  Safety-First  idea,  when  applied  by  an 
aboriginal,  does  not  always  effect  the  security  which  it 
was  intended  to  do,  as  shown  by  the  accompanying  illus¬ 
tration  from  the  current  issue  of  the  Pan-American 


SAFETY-FIRST  POSE  OF  AN  IGOROT 

Union.  The  Igorot  roadbiiilder  is  safely(?)  hiding 
under  a  modern  American  iron  wheelbarrow  upturned, 
awaiting  the  result  of  a  blast  on  some  road  work  nearby. 
He  is  showing  the  atavistic  instinct  of  the  ostrich  by  being 
apparently  perfectly  content  with  his  safety  precautions 
when  he  has  protected  his  head  from  the  flying  rock, 
while  the  honorable  torso  is  wholly  exposed  between  the 
handles  of  the  wheelbarrow. 
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Coini&ps*esse(d<»A.is* 

System  at  Coppei*  Queei^ 

]iY  Fr?:d  M.  Heidelberg* 

Power  for  the  Copper  Queen  Consolidated  Mining  Co., 
Bishee,  Ariz.,  was  generated  formerly  at  five  of  the  com¬ 
pany’s  shafts.  About  the  middle  of  1908  a  central  power 
house  was  built.  Five  400-hp.  Stirling  boilers,  with  econ¬ 
omizers  and  superheaters  attached,  were  to  furnish  the 
steam,  two  3,500-cu.ft.  per  min.  Ingersoll-Rand  compres¬ 
sors  were  to  supply  the  air,  while  three  500-kw.  Curtis 


to  install  an  air-storage  and  balancing  system  which 
would  store  up  the  air  when  consumption  was  light  for 
use  when  the  air  consumption  was  large  and  keep  the 
pressure  nearly  constant  through  a  great  part  of  the  stor¬ 
age.  This  would  allow  fewer  compressors  in  use  and 
allow  them  to  be  run  at  a  nearly  constant  speed. 

General  Features  of  the  Design 

In  essence  the  plant  consists  of  a  steel-tank  storage  for 
air  kept  at  a  nearly  constant  pressure  by  a  hydrostatic 
head. 


vertical  turbines  were  to  furnish  the  electrical  power.  The  layout  is  shown  in  Fig.  1.  The  storage  consists 

The  air  consumption  was  the  big  variable  and  worked  of  six  tanks,  9  ft.  in  diameter,  40  ft.  long,  spaced  11  ft. 
the  greatest  ravages  on  the  plant.  The  compressors  were  6  in.  centers.  The  volume  of  the  six  tanks  is  slightly  over 
connected  directly  to  the  air  system.  The 


governors  on  all  compressors  were  con¬ 
trolled  so  as  to  keep  the  pressure  about 
90  lb.  gage.  The  equipment  using  air 
consisted  of  three  hoists — one  Sullivan, 
one  Fraser  &  Chalmers  and  one  Nord- 
berg — several  hundred  air  drills  and 
many  other  kinds  of  minor  hoists  and 
air  machines  distributed  about  the  dif¬ 
ferent  shafts.  It  was  found  that  since 
the  Gardner  hoist  was  so  far  from  the 
power  house,  it  could  be  run  more  eco¬ 
nomically  on  air  than  steam ;  therefore 
air  was  used,  thus  adding  another  Sulli¬ 
van  hoist  to  the  air-consuming  engines. 
More  mine  development  made  it  neces¬ 
sary  to  install  a  7,000-cu.ft.  per  min. 
Xordberg  compressor  to  take  care  of  the 
increased  air  requirements.  The  average 
consumption  of  air  during  the  year  1912 


Presenf  Tanks 


was  about  10,000  cu.ft.  per  min.,  while  pig.  i.  general  layout  of  equalizing  system 

the  maximum  and  minimum  instantane¬ 


ous  requirements  ol‘  the  compressors  were  14,000  and  2,000 
cu.ft.  per  min.  respectively.  The  minimum  would  take 
})l{ice  between  shifts  when  no  air-using  machines  would 
be  working.  One  3,r)00-cu.ft.  compressor  would  run  at 
little  more  than  half  speed.  The  maximum  was  fur¬ 
nished  when  all  three  compressors  were  running  at  full 
•speed. 

Naturally,  the  maximum  instantaneous  supply  would 
take  place  when  all  hoists  and  most  of  the  drills  were 
working  at  the  same  instant.  The  demand  on  the  air 
system  would  be  so  great  that  all  the  compressors  would 
jump  from  about  half  speed  to  full  speed.  Besides  the 
undue  racing  of  the  compressors  the  demand  on  the  boil¬ 
ers  would  be  strong,  since  30  lb.  of  steam  for  the  Nord- 
berg  compressor  and  40  lb.  of  steam  for  the  Ingersoll- 
Rand  compressors  were  required  to  produce  1,000  cu.ft. 
of  air.  Also,  the  air  pressure  would  drop  from  90  lb.  to 
below  65. 

Such  conditions  mean  tearing  the  plant  to  pieces.  Con¬ 
sequently,  after  a  thorough  investigation  it  was  decided 

*Box  1179,  Bisbee,  Arlz.‘ 


15,000  cu.ft.,  and  they  will  store  approximately  115,000 
cu.ft.  of  free  air  at  93  lb.  gage. 

The  air  outlet  at  the  top  of  each  tank  is  8  in.  diameter 
and  connects  to  a  single-piece  14-in.  header  with  14x8 
welded  tees.  The  water  inlet  at  the  bottom  of  each  tank 
connects  to  an  18-in.  header  by  means  of  12x18  tees  welded 
to  the  header.  This  18-in.  header  connects  with  the  24-in. 
line  of  the  water  tank  b}’’  means  of  a  24x18  tee.  The 
24-in.  line  is  of  wrought-iron  pipe  and  drops  30  ft.  below 
the  bottom  of  the  tanks  to  form  a  U.  At  this  U  is  a 
24-in.  gate  valve..  A  6-in.  gate  valve  for  draining  and 
cleaning  opens  into  the  atmosphere  at  this  point.  From 
this  U  the  pipe  extends  about  620  ft.  to  the  wooden  water- 
storage  tank  on  top  of  the  hill.  The  opening  to  the 
wooden  tank  is  36-in.  and'is  connected  by  a  36x24  elbow. 

There  are  five  expansion  joints  in  the  pipe  line,  each 
allowing  for  a  2-in.  expansion.  Four  of  these  expansion 
joints  are  between  the  U  and  the  water  tank  and  one 
between  the  U  and  the  air  tanks.  Since  one  section  of 
the  long  pipe  is  inclined  at  an  angle  of  21®  11'  and  the 
other  at  an  angle  of  27°  11',  it  would  tend  to  slide  down 
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and  close  the  expansion  joints.  Consequently  an  anchor 
pier  2x4  ft.,  top  dimensions,  extending  with  battered 
sides  down  to  rock,  was  put  in  on  the  up  side  of  each 
expansion  joint  to  hold  the  upper  section  of  pipe.  Under 
each  section  of  pipe  a  supporting  pier  18  in.  square  on  top 
was  placed.  At  the  U  a  large  anchor  pier  was  built.  The 
pier  was  to  have  top  dimensions  of  6x21  ft.  and  was  to 
extend  with  battered  sides  to  rock  not  less  than  4  ft. 

Fig.  2  gives  the  details  of  the  wooden  water-storage 
tank.  The  dimensions  are  291/^x95x5  ft.  The  foundation 


in  air  pressure — that  is,  to  zero  gage.  The  length  of 
pipe  from  this  point  of  equilibrium  to  the  bottom  of  the 
water  tank  is  512.2  ft.,  representing  a  volume  of  1,630 
cu.ft.,  approximately  one-ninth  the  volume  of  the  air 
tanks.  This  is  a  small  quantity  of  air.  It  will  be  seen, 
therefore,  that  at  no  time  should  more  water  be  put  into 
the  system  than  will  just  fill  the  air  tanks  at  atmospheric 
pressure  with  the  water  at  equilibrium. 

The  additional  head  of  30  ft.  from  the  bottom  of  the  air 
tanks  to  the  U  serves  as  a  safety  precaution.  The  air 
will  just  go  around  this  point  when  the  air  pressure  is 
between  103  and  105  lb.  On  a  test  at  103  lb.  the  system 
worked.  When  the  pressure  was  raised  to  105  lb.  the  air 
went  around  the  bend  and  forced  the  column  of  water  up 
with  such  force  that  part  of  the  water-storage  tank  was 
wrecked. 

The  air  tanks  are  supported  at  four  places.  The  two 
back  supports  consist  of  concrete  walls  running  under 
each  tank.  The  two  front  supports  are  channel  columns 
with  channel  struts  between.  The  columns  are  directly 
under  the  tanks  and  were  designed  to  take  a  load  of 
55,000  lb.  each.  Each  tank  rests  in  four  cast-iron  saddles, 
one  over  each  support.  Although  the  struts  have  no  load 
to  carry,  they  were  designed  to  hold  an  empty  tank  at 
the  center  of  the  span,  since  the  empty  tank  would  be 
rolled  over  the  beam  in  that  manner  while  erecting.  The 
curved  air-delivery  pipe  is  carried  up  12  ft.  6  in.  above 
the  14-in.  header  of  the  tanks  to  insure  no  water  getting 
into  the  air  system. 

The  distributing  lines  were  located  about  as  follows: 
In  the  power  house  the  air  discharge  of  all  the  compres¬ 
sors  connected  to  a  drum  4  ft.  diameter  and  80  ft.  long. 
A  14-in.  pipeline  connected  this  drum  with  a  smaller 
consists  of  thirteen  12-in.-wide  concrete  beams  spaced  to  drain  drum  just  outside  of  the  power  house.’  Two  lines 
make  95  ft.  These  piers  are  built  on  the  rock  and  upon  lead  from  this  drain  drum — one  a  14-in.  line  connected 
them  were  placed  ten  6x1 2’s  spaced  to  make  29  ft.  6  in.  to  the  balancing  system  several  thousand  feet  away;  the 
The  sides  and  bottom  of  the  tank  were  lined  with  3x12  other,  a  10-in.  line,  leads  over  to  the  Gardner  shaft  and 
splincd  nd.'Hi’!,  The  bottom  ot  t,e 
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PIG.  2.  DETAILS  OF  CONSTRUCTION  OF  WOODEN 
WATER-STORAGE  TANK 


the  air  tanks, 

equals  the  drop  in  the  water  tank  plus 
the  rise  in  the  air  tank.  The  rise  in  the 
tanks  varies  for  the  same  volume  of 
water.  At  any  rate  one  foot  drop  in 
head  in  the  water  tank  displaces  ap¬ 
proximately  21,000  cu.ft.  of  free  air  at  93  lb.  gage.  This  supplies  air  to  all  the  mines  in  the  northern  part  of  the 
little  example  illustrates  the  delicacy  of  the  system.  camp.  An  8-in.  line  connects  to  the  14-in.  line  near  the 
The  water  tank  provides  a  large  quantity  of  water  with  balancing  system,  to  furnish  air  to  the  Lowell  shaft, 
a  small  drop  in  head  until  the  tank  is  empty.  If  there  Drain  drums  were  provided  wherever  there  was  a  dip  in 
is  just  enough  water  in  the  system  to  bring  the  water  the  pipe  lines. 

to  equilibrium  when  the  air  tanks  are  just  full  of  water.  Constructing  the  concrete  piers  was  simple.  The  con- 
the  level  of  the  water  in  the  pipe  will  be  about  108  ft.  crete-mixing  plant  was  located  at  the  end  of  the  railway 
from  the  U,  measured  along  the  pipe.  It  is  the  volume  spurs  shown  in  Fig.  1.  From  this  point  to  the  top  of  the 
from  the  bottom  of  the  w'ater  tank  to  this  point  of  equi-  hill  a  construction  track  was  run  parallel  to  the  pipe 
librium  in  the  pipe  that  will  produce  the  greatest  drop  line.  A  small  hoist  was  located  on  top  to  pull  up  mate- 


FIG.  3.  CHARTS  SHOWING  PRESSURE  CURVE  BEFORE  AND  AFTER 
EQUALIZING  SYSTEM  WAS  INSTALLED 
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rial.  On  the  opposite  side  skids  were  installed  with 
hoist,  to  handle  the  heavy  tanks  and  material.  The  con¬ 
crete  was  distributed  as  follows :  Foundation  beams  under 
wooden  wg,ter-8torage  tanks,  30  yd. ;  piers  under  pipes, 
30 ;  the  anchor  pier  at  U,  40 ;  walls  and  piers  under 
tanks,  80 ;  total,  180  yd.  The  timber  in  the  tc  nk  on  the 
hill  amounted  to  22,400  ft.  b.m. 

In  order  that  the  right  amount  of  water  should  be  got 
ill  the  reservoir,  a  set  of  gage-glasses  were  connected  to 
one  tank  of  the  battery  so  that  the  height  of  water  in  the 
air  tanks  could  be  ascertained.  By  closing  the  gate  valve 
the  water  in  the  storage  tank  could  be  kept  from  varying 
until  enough  new  water  could  be  added  to  bring  the  quan¬ 
tity  to  the  required  amount.  Outside  of  keeping  the 
required  amount  of  water  in  the  tank,  the  system  gives 
no  trouble.  Its  operation  is  automatic,  and  the  pressure 
rarely  varies  over  three  pounds. 

By  way  of  comparison,  two  pressure  charts  are  shown 
in  Fig.  3.  Chart  A  is  an  average  one  before  the  balancing 
system  was  installed,  and  shows  the  great  variations  in 
pressure  in  the  air-supply  system.  It  will  be  noted  that 
in  one  place  the  pressure  dropped  and  it  was  more  than 
an  hour  before  it  could  be  brought  up  again.  Chart  B, 
on  the  other  hand,  was  taken  after  the  system  was  in¬ 
stalled  and  shows  very  little  variation  in  pressure  during 
a  24-hr.  period.  These  two  charts  tell  the  story. 

m 


The  value  of  change  houses  is  not  properly  appreciated 
by  the  miners  themselves,  if  the  extent  to  which  the 
houses  are  used  is  an  indication.  A  great  many  men  do 
not  change  their  clothes  on  coming  to  the  surface  after 
a  shift,  but  go  to  their  destination  in  the  clothes  in  which 
they  have  been  working.  The  proper  appreciation  of  the 
necessity  of  changing  wet  clothes,  especially  when  the 
weather  is  severe,  is  a  matter  on  which  the  miners  need 
education.  Several  mine  operators  have  erected  com¬ 
modious  and  well-equipped  change  houses  only  to  have 
their  proper  use  disregarded  and  the  fixtures  broken.  The 
advantage  to  be  gained  by  a  wash  and  a  change  to  clean 
dry  clothes  after  work  is  a  real  one  that  makes  for  health 
and  lessens  exposure,  but  many,  if  not  most,  of  the  miners 
seemingly  have  not  realized  this,  even  where  opportunity 
has  been  offered.  The  disregard  shown  by  employees 
of  companies  that  have  erected  change  houses  has  prob¬ 
ably  infiuenced  other  operators  to  refrain  from  erecting 
or  equipping  similar  buildings. 

The  value  of  change  houses  is  a  subject  that  can  be 
handled  in  a  general  campaign  of  education  among  the 
miners ;  the  necessity  for  such  a  campaign  is  great,  and 
it  is  to  be  hoped  that  it  will  be  undertaken  in  the  near 
future.  Mines  that  have  no  change  houses  should  erect 
them.  A  plain  wooden  building,  properly  heated  and 
having  running  water  for  wash  purposes,  is  all  that  is 
essential.  Shower  baths,  individual  lockers,  and  other¬ 
wise  elaborate  structures,  altliough  of  undoubted  benefit 
where  there  are  sufficient  reasons  for  erecting  them,  are 
naturally  not  to  be  looked  for  where  only  a  few  men  are 
working ;  but  a  warm  shelter  for  changing  clothes  should 
be  available,  even  at  small  mines.  The  exposure  result¬ 
ing  from  men  going  home  a  considerable  distance  in  wet 
clothes  in  cold  weather  undoubtedly  furthers  disease,  par- 

*E3xcerpt  from  Technical  Paper  106,  Bureau  of  Mines,  “Pul¬ 
monary  Disease  Among  Miners  in  the  Joplin  District,  Missouri.” 


ticularly  tuberculosis,  and  to  induce  appreciation  of  this 
by  proper  education  of  the  miners  is  one  of  the  things  that 
will  help  to  reduce  the  prevalence  of  pulmonary  tubercu¬ 
losis  in  several  mining  districts.  s  '*?}'.' 

The  Bureau  of  Mines  has  published  Teclinical  Paper 
116,  ‘^Miners’  Wash  and  Change  Houses,”  covering  the 
subject  of  hygiene  considerations  and  giving  plans  and 
descriptions  of  change-house  equipments  and  an  excellent 
bibliography. 

Tubs  or  Hutcbes 

,  Under  the  title  “Runaway  Tubs,”  a  correspondent  of 
the  Iron  and  Coal  Trade  Review,  London,  describes 
a  method  devised  to  prevent  dropping,  of  rpen  being 
hoisted  on  an  incline  in  case  the  hoisting  rope  breaks, 
as  follows: 

The  risk  run  In  lowering  men  down  an  incline  or  dook  in 
hutches  or  tubs  has  again  been  brought  to  notice  in  the  recent 
accident  at  Norton  colliery,  whereby  two '  men  were  killed 
and  nine  injured.  The  speedy  conveying  of  .workmen 'to  the 
various  points  underground  has  been  rendered  necessary  by 
present  conditions,  and  the  practice  has  grown  of  taking  a 
large  number  of  workmen  in  one  journey,  thereby  increasing 
the  risk  of  injury. 

To  overcome  or  reduce  to  a  minimum  this  risk  the  writer 
devised  an  apparatus — a  sketch  of  which  is  shown  herewith — 
to  hold  the  train  of  hutches  or  tubs  in  case  the  rope  should 
break  when  coming  up  or  going  down  an  Incline.  The  ap¬ 
paratus  consists  principally  of  two  flat  bars  of  steel  bent, 
spread  and  connected  as  in  the  sketch.  The  haulage  rope  is 
attached  at  A  and  the  connection  to  the  train  of  tubs  is  made 


at  B.  The  sketch  shows  the  connections  clearly  and  indi¬ 
cates  the  spread  of  the  bars  necessary  to  clear  the  rope  and 
pulleys  and  still  be  inside  the  rails.  In  a  model  the  design 
was  tested  on  all  Inclines  up  to  60”,  and  in  every  case,  whether 
in  lowering  or  raising,  the  hutches  or  tubs  were  held. 

The  writer  would  not  recommend  its  use  on  roadways 
where  short  light  rails  are  laid,  but  only  on  permanent  laid 
roads.  There  is  no  fear  of  the  hooks  catching  unless  the  rope 
breaks;  so  long  as  a  strain  is  on  the  rope  it  is  not  possmie 
for  them  to  act.  The  appliance  also  prevents  a  sudden  jerk 
being  put  on  the  rope  through  tuba  catching  when  going 
down  and  then  clearing;  under  such  conditions  the  hooks 
would  catch. 

Resettisi^  ct  Oerctiled  Sbovel 

An  old  steam-shovel  engineer,  according  to  Brick  and 
Clay  Record,  makes  the  following  suggestion :  If  the  front 
wheels  are  off  of  the  track,  fill  the  dipper  with  rock  or 
other  heavy  material,  loosen  up  one  jack  arm  and  swing 
the  dipper  over  this  side.  This  will  raise  the  other  side  of 
the  shovel.  Put  a  number  of  men  on  the  up-side  jack 
and  tighten  it  down  as  hard  as  possible.  Swing  dipper 
over  high-side  and  screw  down  low-side  jack.  Continue 
this  operation  until  the  shovel  is  off  the  center  bearing. 
If  there  is  a  key  in  the  kingbolt,  the  trucks  will  be  raised 
off  the  track. 

If  the  rear  trucks  are  derailed,  lay  blocks  in  the  usual 
manner  in  order  to  assist  the  wheels  to  climb  ^)n  the 
rails.  If  this  is  unsuccessful,  drop  the  dipper  and  boost 
by  means  of  the  thrusting  engines. 
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Ba|fl(aiey  Patent  for  Utilizing^ 
Heat  of  Molten  Slag^ 

U.  S.  Pat.  1,160,817,  granted  on  Nov.  16,  1915,  to 
the  late  Ralph  Baggaley,  of  Pittsburgh,  covers  a  method 
of  utilizing  the  heat  of  molten  slag  by  passing  water, 
air,  or  other  fluid  to  be  heated,  around  a  series  of  small 
receptacles  into  which  the  molten  slag  is  poured.  The 
apparatus  suggested  consists  of  a  multiplicity  of  open- 
top  conical  slag  “tubes”  depending  within  a  passage  or 
container,  and  means  for  periodically  inverting  the  de¬ 
vice  to  discharge  the  cooled  slag.  One  form  of  apparatus 
resembles  a  Walker  casting  machine,  the  lower  part  of 
the  mold  containing  a  water  space  connected  with  a  cen¬ 
tral  boiler  and  drum.  A  variety  of  constructions  is 
shown  for  heating  either  air  or  water,  all  dependent  upon 
passing  the  fluid  around  the  depending  tubes  of  solidi¬ 
fying  slag  and  the  periodic  inversion  of  the  slag  tubes  for 
the  purpose  of  emptying. 

This  is  a  subject  that  has  attracted  the  attention  of 
many  metallurgists,  but  owing  to  local  conditions  has 
seldom  been  worked  out  successfully.  Mr.  Baggaley  stated 
in  his  patent  that  he  had  devoted  many  years  to  this 
investigation  and  had  ascertained  that  the  following 
features  were  either  essential  to,-  or  at  least  seemed  de¬ 
sirable  in,  the  development  of  a  successful  apparatus  for 
the  utilization  of  molten  slag: 

1.  The  slag  must  not  be  able  to  shrink  away  from  ac¬ 
tual  contact  with  its  container  at  any  time. 

2.  The  slag  must  be  delivered  in  such  small  units  that 
it  will  congeal  promptly. 

3.  A  great  number  of  such  small  units  must  be  pro¬ 
vided  in  order  to  obtain  sufficient  heating  surface. 

4.  The  volume  of  water  to  be  heated  must  bear  a 
proper  proportion  to  the  volume  of  slag  which  does  the 
heating. 

5.  As  the  slag  units  congeal,  cool  and  shrink,  they 
should  be  free  to  fall  by  gravity  so  as  to  remain  in  ac¬ 
tual  contact  with  the  container  on  all  sides. 

6.  The  slag-supply  ladle  should  contain  the  same  quan¬ 
tity  of  slag  as  the  power-generator  units,  so  that  the 
slag  may  be  poured  quickly,  without  measuring. 

7.  The  whole  vessel  should  be  well  protected  on  all 
sides  to  prevent  heat  radiation. 

8.  As  the  slag  tonnage  is  very  large,  the  spent  slag 
should  be  handled  by  machinery. 

9.  The  feed  water  should  be  preheated  to  approxi¬ 
mately  210®  F.,  in  order  to  secure  proper  efficiency  in  the 
apparatus. 

10.  The  apparatus  must  be  absolutely  safe  at  all  times 
against  explosions  or  other  accidents. 

11.  The  free  and  complete  discharge  of  the  spent  slag 
by  mechanical  means  is  important. 

12.  The  possibility  of  water  leaks  into  the  molten  slag 
must  be  absolutely  guarded  against  to  prevent  disastrous 
explosions. 

13.  The  apparatus  must  be  durable  in  ordinary  use. 


14.  The  apparatus  should  not  be  more  expensive  to 
build  than  good  boilers  of  the  same  capacity. 

15.  When  the  spent  slag,  after  being  discharged  from 
the  generator  units,  is  used  for  the  purpose  of  preheating 
the  feed  water,  care  should  be  exercised  to  prevent  ex¬ 
cessive  sulphur  in  the  feed  water.  This  can  be  neutral¬ 
ized  by  any  of  the  well-known  chemical  methods,  or  the 
hot  spent  slag  may  be  delivered  into  a  submerged  con¬ 
tainer  in  the  feed-water  tank  in  a  manner  to  prevent 
the  slag  from  coming  into  actual  contact  with  the  feed 
water. 

16.  In  order  to  provide  sufficient  heating  surface,  as 
well  as  to  simplify  the  discharge  of  the  spent  slag,  it  is 
essential  that  the  small  slag  units  be  located  in  one  or 
more  holding  vessels  which  are  separate  and  distinct  from 
the  boiler. 

17.  In  order  to  maintain  a  supply  of  dry  steam  a  dome 
or  storage  boiler  should  be  provided,  distinct  from  the 
water-storage  boiler. 


Has&dlii^g^  ILowoGrade  Matte 
at  B.  C. 


The  rehandling  of  low-grade  matte  is  a  problem  at 
many  smelting  works.  At  the  Anyox  plant  of  the  Granby 
Consolidated  Mining,  Smelting  and  Power  Co.,  in  British 


DRAG  SCRAPER  DIGGING  AND  LOADING  MATTE 
AT  ANYOX 

Columbia,  the  management  has  eliminated  much  hand 
labor  by  applying  the  back-haul  scraper  principle  to  this 
problem.  The  low-grade  matte  is  poured  into  long  beds, 
and  upon  solidification  the  edges  are  broken  with  powder 
so  as  to  give  the  special  digging  bucket  or  scraper  a 
start.  A  donkey  engine  operates  the  digging  bucket, 
which  is  pulled  along  on  the  bed,  digs  into  the  matte 
and  is  then  hauled  up  the  incline  shown  in  the  accom¬ 
panying  view.  The  bucket  dumps  into  the  railroad  cars, 
and  the  matte  is  transported  by  a  high  line  to  storage 
bins  and  redrawn  for  the  furnace  charge. 
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Originally  the  converting  of  the  first  matte  was  done 
directly,  but  it  was  later  found  that  it  would  be  more 
economical  to  raise  the  grade  by  reconcentration.  When 
resmelting  was  first  started,  the  matte  was  stored  in  beds 
and  dug  up  with  pick  and  shovel.  This  was  expensive, 
and  it  became  necessary  to  find  some  mechanical  way  of 
doing  it.  The  amount  of  hand  labor  and  the  cost  of 
loading  the  matte  have  been  much  reduced.  With  six 
men,  including  the  hoist  man,  as  much  as  600  tons  of 
matte  has  been  loaded  in  a  day  by  the  new  arrangement. 
The  objectionable  feature  of  this  method  of  loading  is 
that  the  proportion  of  fines  made  is  too  great.  This 
could  be  reduced  by  making  shorter  beds  and  thicker 
layers  of  matte,  but  the  ground  space  at  Anyox  does 
not  permit  this  improvement. 

Cemes^t  for  Pols&tiz&g^  Up 

Boiler  Settii^g^s 

A  gun  for  squirting  cement  into  the  cracks  of  brick 
boiler  settings  is  described  by  Harry  Roebuck  in  Power, 
Dec.  7.  From  a  length  of  brass  tubing  about  1  in.  diam¬ 
eter  was  sawed  a  piece  14  in.  long.  Four  inches  from 
the  end  an  opening  %  in.  wide  and  1^  in.  long  was 
cut  with  a  sharp  chisel,  the  tube  being  slipped  on  an 
iron  rod  held  in  the  vise,  while  cutting.  The  cut  was 
made  along  the  center  of  the  opening,  and  the  metal  was 


CEMENT  GUN  FOR  BOILER  SETTINGS 


bent  out  straight  along  the  two  sides.  To  the  two  sides 
was  attached  a  hopper,  4  in.  deep  and  3  by  5  in.  at  the 
top,  made  of  tin.  The  short  end  of  the  tube  was  given 
a  flare  of  about  a  quarter  of  an  inch,  and  a  short  piece 
of  loosely  fitting  broom  handle  for  a  plunger  completed 
the  gun. 

The  plunger  should  not  be  too  snug  a  fit,  and  the  sand 
should  be  screened  through  a  fine  screen,  or  trouble  will 
be  experienced  from  sticking  of  the  plunger.  By  rinsing 
the  apparatus  in  a  bucket  of  water  each  time  before  load¬ 
ing,  the  cement  will  flow  more  freely. 

Makis^^  Babbitt  Castings 

A  recent  article  on  babbitt  casting,  by  J.  H.  Van  De¬ 
venter,  in  the  American  Machinist,  embodies  the  follow¬ 
ing  points. 

If  babbitt  is  heated  to  over  900®  F.  the  chances  of  get¬ 
ting  a  scaly  job  are  very  good.  The  high  limit  is  850°  F., 
which  is  too  high  to  be  tested  with  the  finger,  but  can  be 
judged  from  a  pine  stick,  being  the  point  at  which  such  a 
stick  when  thrust  into  the  metal  hesitates  whether  to  burn 
or  not  and  finally  decides  to  do  so.  This  is  too  hot  for 
pouring,  unless  the  shell  to  be  run  is  less  than  %  in. 
thick.  For  ordinary  work  the  metal  is  right  to  pour  when 
it  will  char  the  pine  stick  but  not  produce  flames. 


There  are  three  kinds  of  hand  ladles  for  pouring  bab¬ 
bitt — the  good  kind,  the  bad  and  the  indifferent.  A  good 
ladle  is  one  with  a  lip  designed  to  pour  a  heavy  solid 
stream.  That  is,  a  ladle  with  a  rounded  lip,  preferably 
with  a  dross  dam,  is  best. 

When  remelting  scrap,  boil  green  hickory  wood  with 
the  metal  to  remove  the  dross.  Beware  of  blowing  out  a 
cast-iron  shell  with  compressed  air  before  babbitting.  Air 
lines  contain  water,  and  this  won’t  mix  with  babbitt. 
Hand  bellows  are  safer.  A  large  casting  too  heavy  to  lift 
can  be  dried  by  burning  gasoline  in  it.  Use  sal  ammoniac 
in  the  melting  pot  if  you  want  clear  metal. 

Remember  that  a  thin  section  will  cool  quicker  than  a 
thick  one  and  must  be  poured  hotter.  Remember  that 
powdered  rosin  sprinkled  and  rubbed  on  a  damp  job  will 
prevent  explosions.  Smoking  a  mandrel  with  lamp  black 
will  do  if  rosin  paper  or  clay  wash  is  not  available.  A 
heavy  cord  dipped  in  clay  wash  will  act  as  core  for  an  oil 
groove. 

Slow  cooling  makes  bearing  metal  coarse-grained. 
Open  up  the  box  as  soon  as  the  babbitt  is  cold.  Dirt  and 
dust  rise  to  the  highest  point  on  the  mold.  Risers  and  a 
high  pouring  gate  will  get  them  outside  of  the  bearing. 

If  you  must  pour  a  bearing  cold,  use  a  mixture  that 
contains  plenty  of  antimony.  It  won’t  shrink  as  much  as 
other  mixtures  will.  Remember  that  air  is  lighter  than 
babbitt  and  vent  at  the  highest  point.  You  cannot  de¬ 
pend  on  air  getting  out  where  the  babbitt  goes  in.  Give 
it  a  private  exit.  Overheated  metal,  lack  of  proper  vent 
and  slow  pouring  are  back  of  most  spoiled  bearings. 
Hence,  last  and  most  important  of  all,  pour  quickly. 

Soft«Metal  Hammer 

The  soft-metal  hammer  shown  is  intended  not  only  for 
general  machine-shop  use,  but  also  for  sheet-metal  work, 
garages  and  repair  work  of  various  kinds. 

The  body  of  the  hammer  head  is  made  of  tough  bronze 
that  is  practically  indestructible,  and  it  will  stand  all 


SOFT-METAL  HAMMER  HEAD  AND  MAILING  TUBE  MOLDS 


the  reheating  necessary  to  melt  out  the  old  metal  pre¬ 
paratory  to  renewal.  It  is  so  made  that  short  sections  of 
paper  mailing  tubes  may  be  used  as  molds  for  the  soft 
metal.  The  lower  picture  shows  two  of  these  sections  and 
a  bronze  head. 

The  hammers  are  furnished  with  handles  and  soft  ends 
in  1-,  2-,  4-  and  6-lb.  sizes.  They  are  recent  products  of 
the  Bauth  Manufacturing  Co.,  901  Gerke  Building,  Cin¬ 
cinnati,  Ohio. — American  Machinist. 
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CLEANING  BEDROCK  AT  ELEVATOR  NO.  3.  PREVIOUS  TO  THE  APPLICATION  OP  DREDGING  THE  BONANZA 
CREEK  GRAVELS  WERE  HANDLED  BY  HYDRAULICKING  IN  CONNECTION  WITH  MECHANICAL  ELEVA¬ 
TORS.  LOWER  VIEW  SHOWS  THE  UPPER  SLUICE  OF  ELEVATOR  NO.  3 
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MECHANICAL,  ELEVATORS  USED  BY  YUKON  GOLD  CO.  IN  THE  EARLIER  OPERATIONS  ON  BONANZA  CREEK 


Hydraullcklng  In  connection  with  portable  mechanical  elevators  was  abandoned  on  Bonanza  Creek  when  it  was 
found  that  the  dredges  could  be  built  strong  enough  to  dig  the  bedrock  and  handle  the  large  boulders  or  slabs  that 
may  be  noted  In  the  foreground  of  the  above  picture.  The  derrick  shown  in  the  center  background  was  used  to  facili¬ 
tate  the  removal  of  boulders  and  bedrock  slabs  preparatory  to  cleaning  bedrock.  The  dredges  now  dig  this  bedrock  anct 
operate  more  cheaply  than  the  elevator  method.  At  the  right  is  shown  a  nearer  view  of  or=^  of  the  mechanical 
elevators.  These  elevators  were  mounted  in  a  portable  steel  frame,  fitted  with  flanged  wheels.  The  excess  water  la 
elevated  from  the  pit  to  the  sluice  by  a  12-in.  centrifugal  pump  driven  by  100-hp.  motor.  There  was  also  a  10-ln.  auxil¬ 
iary  pump  used  when  a  rush  of  water  was  encountered 


HYDRAULICKING  ON  BONANZA  CREEK  ABOVE 
THE  SIPHON 


NO.  5  DREDGE  APPROACHING  THE  BONANZA 
INVERTED  SIPHON 


NO.  5  DREDGE  PASSING  THROUGH  THE  SIPHON  NO.  5  DREDGE  ABOVE  THE  RESTORED  SIPHON 


STRIKERS  IN  THE  CLIFTON-MORENCI  DISTRICT  OF 

SPEECH  IN  FRONT  OF 

nection,  reference  cards  giving  the  title,  author  and  ex¬ 
act  citation  of  all  published  articles  on  the  subject  are 
mailed  to  the  subscriber.  Then,  if  copies  or  translations 
are  desired,  they  will  be  furnished  on  application,  at 
previously  stipulated  prices. 

The  prices  charged  for  this  work  are  kept  down  to  the 
merely  self-supporting  basis,  because  the  United  Engi¬ 
neering  Society  does  not  carry  on  any  work  of  a  com¬ 
mercial  character. 

The  engineering  library  has  over  60,000  volumes  on 
technical  subjects  and  receives  currently  over  1,000  engi¬ 
neering  and  scientific  periodicals.  In  addition,  access 
is  had  to  the  New  York  Public  Library  and  the  library 
of  the  Chemists’ •  Club,  so  that  researches  can  be  covered 
on  almost  any  engineering  subject. 

Eequests  for  information  and  rates  should  be  addressed 
to  the  Library  of  the  United  Engineering  Society,  29  West 
39th  St.,  New  York  City.  E.  Gybbon  Spilsbury  is  chair¬ 
man  of  the  Library  Seiwice  Committee,  which  is  making 


ARIZONA  LISTENING  TO  A  WESTERN  FEDERATION 
THE  MORENCI  HOTEL 

the  labor  leaders,  aided  and  abetted  by  the  county  and 
state  officers. 

It’s  hard  to  get  news  from  Clifton  and  Morenci. 
The  correspondent,  or  indeed  anybody  else  who  enters 
town,  has  first  to  pass  an  inspection  something  like 
what  an  entry  into  Russia  used  to  entail.  If  the  sheriff 
and  the  labor  leaders  pronounce  him  0.  K.  he  gets  24 
hr.  in  which  to  transact  his  business  and  depart.  How¬ 
ever,  if  during  his  visit  he  turns  out  to  be  a  persona 
non  grata,  he  is  apt  to  be  caused  to  depart  on  shank’s 
mare  and  barefoot.  If  non  gratissima,  tin  cans  are  tied 
to  his  person,  which  also  is  appropriately  placarded  ac¬ 
cording  to  the  views  of  the  labor  leaders  and  officers  of 
the  law. 

It  looks  as  if  democratic  government  had  ceased  to 
exist  in  this  part  of  Arizona.  Irvin  Cobb  or  Sam  Blythe 
ought  to  go  there  as  war  correspondents  to  tell  the 
country  about  the  death  of  liberty  in  a  part  of  the  United 
States.  IIcwe\er,  if  we  were  their  editors,  we  should  not 
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Library  Service  Biareau 

The  Library  Board  of  the  United  Engineering  Society, 
in  order  to  bring  the  usefulness  and  facilities  of  the  engi¬ 
neering  library  closer  to  the  individual  members  of  the 
profession,  has  inaugurated  a  service  bureau  which  will 
maintain  a  staft'  of  expert  searchers  and  translators  for 
researches  and  translations  for  those  who  are  at  such  a 
distance  from  New  York  that  they  are  unable  to  avail 
themselves  of  the  facilities  of  the  library. 

The  service  bureau  has  also  arranged  to  keep  those 
who  may  desire  it  posted  on  the  current  publications  of  any 
engineering  subjects  that  they  may  specify.  In  this  con¬ 
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every  effort  to  bring  this  service  to  the  attention  of  the 
profession  at  large,  for  whom  it  is  designed  and  to  whom 
it  is  conceived  to  be  of  great  potential  benefit. 

Tbe  GlBftoin^>>Moreinics  StriRe 

The  Lake  Superior  strike  of  1913  introduced  many 
features  of  labor  warfare  that  were  humorous  in  their 
very  outrageousness.  The  Clifton-Morenci  strike  is  even 
more  picturesque.  One  of  the  accompanying  illustra¬ 
tions  shows  the  concentration  camp.  What  ?  Of  strikers, 
or  strike-breakers?  No.  Simply  of  miners  who  would 
like  to  go  to  work  and  are  not  permitted  to  do  so  by 
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STRIKERS  AT  MORENCI  OX  THE  DAY  THE  MANAGERS 
LEFT  THE  DISTRICT 


THE  REFUGEE  COLONY  AT  DUNCAN,  ARIZ.,  ABOUT  40  MI.  SOUTH  OF  CLIFTON 


A\VAlTlN(4  AKRIVAI,  OF  PRESIDENT  MOYER  OF 
WESTERN  FEDERATION  OF  MINERS 


STRIKERS  IN  CLIFTON-MORENCI  DISTRICT  BEING  DRILLED  BY  LIEUT.  LEE  OP  ARIZONA  NATIONAL  GUARD 


t  m 


"VIVA  LA  WESTERN  FEDERATION  OF  MINERS!”  STRIKERS  PARADING  UNDER  THIS  BANNER  AT  METCALF,  ARIZ. 

The  group  at  the  right  has  Just  “induced”  the  clerks  in  the  Arizona  Copper  Co.’s  store  to  join  the  union.  The  head 

bookkeeper  is  holding  the  drum  to  show  his  conversion 
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venture  to  send  them  there  unless  we  could  get  von  Mack- 
ensen  to  help. 

We  hear,  however,  that  the  property  of  the  mining 
companies  is  being  taken  care  o"  fairly  well.  The  sheriff 
is  attending  to  that,  and  nobly  !«>  doing  his  duty.  He 
is  hiring  a  corps  of  deputies  to  guard  the  property.  He 
hires  them  among  the  strikers.  Thus  as  deputies  they 
are  guarding  what  a«  strikers  they  are  threatening.  The 
mining  companies  are  paying  the  wages.  Herein  we  have 
a  truly  humorous  situation.  As  a  financial  arrange¬ 
ment  it  is  something  like  that  of  the  cat  and  rat  farm. 

Copper  Oermas^^ 

The  following  interesting  article  by  Gilbert  Hirsch,  its 
Berlin  correspondent,  recently  appeared  in  the  New  York 
Evening  Post  (copyright,  New  York  Evening  Post  Co., 
1915),  by  whose  courtesy  we  reprint  it,  only  slightly  con¬ 
densed.  It  was  dated  Oct.  21.  The  comments  that  are 
introduced  are  our  own. 

There  is  no  copper  famine  in  Germany ;  there  is  not  go¬ 
ing  to  be  one.  England,  to  be  sure,  has  decreed  that  no 
American  copper  shall  go  to  Gennany,  and  no  American 
copper  goes  there.  Some  copper  did  get  through  by  way 
of  Holland  and  Scandinavia  in  September  of  last  year; 
but  England  put  an  end  to  ,that  by  bringing  pressure 
to  bear  on  Holland  and  the"  Scandinavian  countries.  This 
interfered  with  the  business  of  Scandinavia  and  Holland, 
prevented  Italy  from  getting  some  of  the  copper  which 
she  needed  to  arm  herself  for  participation  in  the  war, 
cut  down  the  output  of  the  American  copper  mines  and 
caused  a  boom  in  the  German  copper  industry.  As  to 
the  ultimate  object — a  shortage  in  the  German  ammuni¬ 
tion  supply — it  does  not  exist  and  is  not  in  prospect. 

The  cutting  off,  to  be  sure,  of  the  35,000,000  lb.  of 
copper  which  Germany  was  accustomed  to  get  from  Amer¬ 
ica  every  month  has  had  an  appreciable  effect.  In  times 
of  peace  Germany,  the  second  largest  copper  manufac¬ 
turing  country  in  the  world,  makes  articles  containing 
225,000  tons  of  copper,'"  This  year  it  makes  none  of 
these  articles,  devoting  its  entire  copper  supply  to  mili¬ 
tary  purposes.  No  copper  money  is  minted,  and  the  re¬ 
sulting  shortage  in  small  change  is  already  making  itself 
visible  in  the  requests  posted  in  many  retail  stores,  that 
customers  give  the  exact  change  in  payment.  You  hear 
of  how  carefully  the  copper  from  used  ammunition  is 
being  saved ;  of  the  rounding  up  of  all  the  available  cop¬ 
per  in  every  position  captured  from  the  enemy.  You 
see  women  walkim>:  through  the  streets  carrying  between 
them  copper  kettles  or  gramophone  horns  to  sell  to  the 
authorities.  If  you  are  a  householder,  you  are  invited 
to  fill  out  long  detailed  forms  describing  everything  you 
have  made  out  of  copper  or  brass  and  specifying  whether 
or  not  the  artistic  or  historical  value  of  each  piece  is 
double  the  value  of  the  raw  material  contained  in  it;  for 
the  German  government  has  determined  not  to  melt  down 
anything  that  might  be  considered  a  work  of  art. 

Precaution.s  Against  Shortage 

From  all  these  symptoms  one  might  conclude,  if  not 
acquainted  with  German  psychology,  that  Germany  is  face 
to  face  with  a  real  copper  famine.  But  all  these  mea¬ 
sures,  like  the  use  of  the  bread-card,  and  the  prospec¬ 
tive  milk  card,  are  precautions  against  a  shortage  and 
not  the  confession  of  one.  , 


At  the  outbreak  of  the  war  Germany  had  more  than 
75,000  tons  of  raw  copper — much  of  it  American  cop¬ 
per — on  hand  in  factv^ries  and  warehouses.  Measures 
were  at  once  taken  to  increase  the  ouput  from  the  Ger- 
iiian  mines.  In  normal  times  they  produce  some  50,000 
tons  yearly.^  Since  the  war  began  many  of  them  have 
increased  their  production  more  than  50%.  But  the 
chief  recourse  of  the  military,  in  case  of  pressing  need, 
will  be  the  old  copper.  It  is  impossible  to  estimate  ex¬ 
actly  how  much  there  is  in  a  country  which,  like  Ger¬ 
many,  has  been  mining  copper  for  a  thousand  years.  Yet 
no  doubt  the  German  lust  for  statistics  will  be  satisfied 
here  as  it  is  everywhere  else.  A  few  days  ago  the  house¬ 
holders  sent  in  to  the  proper  municipal  centers  their 
blank  forms  all  regelnidssig  filled  out,  and  the  necessary 
computations  will  be  very  quickly  made. 

The  government  has  announced  that  it  will  begin  buy¬ 
ing  up  these  articles,  if  it  finds  such  a  course  necessary, 
by  Nov.  16.  It  is  not  believed  that  these  compulsory  sales 
will  actually  take  place  in  November,  nor  in  six  months 
from  November,  for  the  amount  of  copper  which  the  gov¬ 
ernment  has  already  received  through  voluntary  sales  is 
said  to  be  enormous.  The  price  paid  is  an  extremely 
good  one — 1.7  marks  per  kg. — that  i.s,  about  37c.  for 
2l^  lb.  The  German  government  which  is,  just  now, 
poor  in  so  many  things,  is,  thanks  to  the  unexpected  suc- 
■  cess  of  its  war  loans,  very  rich  in  money.  And  its  liberal 
payments  for  copper  within  the  past  year  have  enabled 
.many  a  poor  family  to  live  for  months  on  the  proceeds 
of  its  own  kitchen  utensils. 

One  hears  the  hope  frequently  expres.sed  on  the  part 
of  housewives,  and  with  a  great  deal  of  fervor,  that  these 
voluntary  sales  will  make  a  later  confiscation  unnecessary. 
I  have  heard  a  woman  discuss,  with  tears  in  her  eyes, 
the  possible  loss  of  a  copper  and  brass  wash-tub  which 
had  cost  her  no  end  of  time  and  trouble  to  keep  clean, 
just  as  she  might  discuss  the  possible  loss  of  a  trouble- 
'  some  but  dearly  loved  son  on  tlie  field  of  battle.  There 
IS,  in  the  German  woman’s  love  of  her  copper  things, 
an  intensity  that  is  peculiarly  racial.  One  feels  as  if, 
in*  some  -  mysterious  way,  the  Gernians  must  belong  to 
those  races,  like  the  ancient  Persians  and  Egyptians, 
among  whom  copper,  and  not  goldj'was  the  royal  metal. 

As  the  German  production  of  copper  wares  for  home 
consumption  has  amounted  in  recent  years  to  an  average 
of  125,000  tons  per  annum,  there  is  no  question  that  the 
supply  on  hand  is  enormous.  Not  all  of  it,  of  course,  is 
in  private  possession.  There  are  hundreds  of  thousands 
of  tons  in  street-railway  wiring.  And  when,  a  couple 
of  days  ago,  I  put  the  copper  problem  to  one  of  the  per¬ 
sons  most  intimately  concerned  with  the  stretching  of  all 
Germany’s  resources,  the  answer  was: 

“Our  roofs.  Take  a  city  like  Dresden,  where  so  many 
of  the  roofs  are  of  copper.  If  we  get  hard  up,  we  just 
have  to  go  down  there  and  take  the  roofs  off  a  few  Eath- 
hduser  (municipal  buildings)  and  we  are  saved.”  And 
there  are  many  roofs  in  Belgium  and  in  northern  France 
which  can  also  be  used,  if  need  be,  for  the  same  purpose. 

And  if  the  worst  comes  to  the  worst,  a  substitute  can 
be  used.  To  those  who  are  familiar  with  copper  and  its 
peculiar  qualities,  this  sounds  like  an  impossibility.  But 

‘The  most  authoritative  statistics  credit  Germany  with  a 
copper  production  of  25,000  metric  tons  in  1913,  which  was 
larger  than  the  average  for  several  years  immediately  pre¬ 
ceding.  The  official  report  of  the  Mansfeld  mines,  the  princi¬ 
pal  producer,  showed  no  Increase  in  1914. — Editor. 
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the  German  chemists  and  physicists  during  this  war  have 
obeyed  the  order  “invent”  in  much  the  same  spirit  in 
which  the  German  soldiers  have  obeyed  the  order  “fire” 
or  “charge.”  When  a  substitute  for  a  thing  has  to  be  in¬ 
vented,  it  is  invented.  There  have  been  invented  since 
the  outbreak  of  the  war  substitutes  for  rubber,  for  eggs, 
for  wool,  for  meat,  for  leather,  for  string,  for  coal,  for 
gas.  In  Germany  the  same  word  is  used  to  indicate  a 
substitute  for  a  thing  and  a  reserve  regiment  for  the 
army — Ersatz.  It  is  said  that  the  substitute  for  copper 
has  been  found  in  a  soft  steel. 

That  it  is  not  expected  that  a  substitute  for  copper 
will  be  needed  for  a  long  time  to  come,  however,  is  suffi¬ 
ciently  proved  by  the  fact  that  the  copper  mines  of  Ger¬ 
many  are  not  being  worked  nearly  as  intensively  as  they 
might  be,  if  the  situation  were  considered  serious.  I  vis¬ 
ited  the  other  day  the  Rammelsberg  mine  in  the  Harz 
.Mountains,  which  belongs  to  the  state.  I  found  that  it 
has  had  its  working  force  materially  reduced  since  the 
outbreak  of  the  w’ar  and  that  there  are  only  one  and  a 
half  shifts  a  day,  of  eight  hours  each.  The  fact  that  in 
spite  of  this  it  now  produces  considerably  more  than 
before  the  war  is  due  to  a  concentrating  on  the  produc¬ 
tion  of  copper  and  cutting  down  materially  on  the  mining 
of  lead,  of  which,  in  peace  times,  four  thousand  tons  was 
annually  produced  from  ores  taken  from  this  mine.^ 

Romance  of  an  Old  Mine 

The  story  of  this  oldest  copper  mine  in  Germany  is  full 
of  romance.  History  has  it  that  the  mine  was  discovered 
and  worked  by  the  Franks  in  those  distant  days  before 
the  Germans  understood  the  art  of  fashioning  copper. 
But  the  tradition  is  that  it  was  one  of  the  knights  of 
Emperor  Otto  First — the  Ritter  Ramm — whose  horse 
laid  bare  some  ore  with  a  boat  of  its  hoof.  Traditions 
die  hard  in  the  Harz  ^lountains.  The  very  price  fixed 
by  Emperor  Otto  for  the  carting  of  a  wagonload  of  ore — 
nine  pfennigs — holds  to-day.  And  the  miners  of  these 
days  are  said  to  be  the  direct  descendants  of  the  miners 
then.  They  cling  to  their  peculiar  superstitions,  to  their 
bizarre  costume,  to  their  custom  of  assembling  in  church 
every  Monday  morning  before  going  into  the  mine,  to 
pfay  for  their  safety  while  in  the  bowels  of  the  earth, 
and  to  their  ancient  form  of  salutation  Gliickauf!  which 
is  a  pious  hope  that  you  may  return  safely  to  the  surface 
of  the  earth. 

In  the  market  place  of  Goslaf,  half  a  mile  from  the 
mine,  and  itself  a  thousand  years  old,  is  a  great  bell,  on 
which  the  citizens  used  to  beat  whenever  there  was  dan¬ 
ger  of  attack,  to  call  the  miners  out  of  the  depths  of  the 
Rammelsberg  mine  to  help  in  the  defense.  The  bell  is 
no  longer  rung.  But  the  same  obligation  to  give  up  their 
work  at  a  moment’s  notice  to  help  in  the  national  defense 
is  still  on  the  men  who  work  in  this  mine.  Nor  does  the 
fact  that  this  mine  belongs  to  the  state — a  three-sevenths 
share  belongs  to  the  province  of  Brunswick,  the  remain¬ 
ing  four-sevenths  to  Prussia — nor  that  these  men  are 
doing  work  essential  to  the  defense  of  Germany  make  any 
difference.  When  the  war  broke  out,  every  miner  of  the 
specified  age,  who  could  pass  the  physical  examination, 
had  to  go.  And  only  the  fact  that  this  mine  happened, 
at  the  time,  to  be  employing  a  large  number  of  men 

’The  Rammelsberg  mine,  a  famous  and  interesting  ore 
deposit,  has  never  been  aught  than  an  insignificant  producer 
of  copper  in  modern  times, — Editor. 


past  fighting  age,  saved  it  from  serious  embarrassment. 
I  have  been  told  that  the  miners  are  well  thought  of  in 
the  field.  Most  of  them  are  assigned  to  pioneer  regi¬ 
ments;  but  I  have  heard  of  one  who — ^no  doubt  for  va¬ 
riety's  sake — joined  the  flying  corps. 

A  German  Mining  Town 

To  speak  of  Goslar  as  a  mining  town  might  give  a 
wrong  impression,  since  it  reminds  one  of  a  scene  from 
“Meistersanger”  or  “Faust”  rather  than  of  the  grimy 
streets  of  Butte  or  the  abandoned  shacks  of  Virginia  City. 
But  the  city  has  lived  for  a  thousand  years  from  the 
steady  flow  of  metal  from  this  one  mine;  its  history  has 
largely  consisted  of  battles  between  rival  nobles  for  the 
possession  of  the  mine ;  its  fine  old  monasteries  and 
churches  were  due  less  to  a  particularly  religious  spirit 
in  the  town  itself  than  to  the  desire  of  the  clergy  to 
make  quite  sure  of  receiving  their  full  tithe  from 
the  mine,  by  being  on  the  spot.  In  the  Middle  Ages 
it  was  one  of  the  most  strongly  fortified  towns  in 
Germany,  completely  walled,  and  defended  by  180  towers 
(of  which  three  are  still  standing)  which  could  not  have 
been  built  but  for  the  wealth  that  the  Rammelsberg  mine 
brought  into  the  coffers  of  the  city.  And  the  defense 
was  carried  on  by  nobles  who  had  made  the  city  their 
residence  in  order  to  seize  some  of  the  precious  metals 
from  the  mine  and — in  a  literal  sense — make  money  out 
of  them.  For  the  mine  still  turns  out  as  much  as  75 
kilos  of  gold  and  a  hundred  times  that  quantity  of  silver 
every  year.^ 

The  story  of  this  German  mining  town  is  a  sufficient 
answer  to  those  Americans  who  claim  that  it  is  our  “com¬ 
mercialism”  that  keeps  us  from  being  as  “picturesque” 
as  Europe.  Goslar  has  attained  its  present  distinguished 
appearance  through  the  fact  that  it  has  been  doggedly 
commercial  for  ten  centuries.  The  very  Kaiserhaus  on 
the  hill  above  the  town,  of  which  the  Germans  are  so 
proud,  would  not  have  been  built  there  had  it  not  been 
for  the  mine,  whose  riches  were  the  determining  factor 
v;ith  Henry  II  (despite  his  sobriquet,  “the  Saintly”)  in 
fixing  on  Goslar  as  the  capital  of  the  “Holy  Roman  Em¬ 
pire”  in  the  eleventh  century. 

I  went  into  the  mine  itself,  450  yd.  below  the  surface. 
No  horses  are  used  in  the  interior  to  carry  out  the  ore — 
and  no  boys  under  19,  the  German  law  fixing  this  age 
as  the  minimum  for  underground  employment  being 
strictly  observed  even  in  war  time.  [Some  lines  here 
have  been  cut  out  by  the  censor.]  We  went  through  miles 
of  passages  roofed  by  ore  containing  lead  which  looked 
like  flashes  of  silver,  copper  which  looked  like  streaks 
of  gold,  and  zinc  which  looked  like  deposits  of  copper, 
past  men  boring  into  the  sheer  rock  with  compressed-air 
drills,  past  elevator  shafts  and  emergency  shafts. 

As  we  were  down  below  the  very  center  of  the  moun¬ 
tain,  one  of  the  men  from  another  mine  who  accompanied 
us,  asked  the  manager  of  the  mine  whether  he  believed 
in  the  Wiinsch elrute  (the  divining  rods  by  which,  accord¬ 
ing  to  an  old  belief,  it  is  supposed  that  one  can  tell 
where  the  rich  deposits  are).  He  himself,  he  said,  was 

•’The  author  is  here  describing  the  mining  customs  of  the 
Harz,  an  extensive  and  picturesque  district,  rather  than  of  the 
Rammelsberg  mine  alone.  That  mine  is  in  the  lower  Harz. 
Goslar  and  Oker  are  the  nearest  towns.  In  the  upper  Harz 
the  best-known  town  is  Clausthal,  where  there  are  numerous 
mines,  the  ore  being  taken  to  Lautenthal  and  Langelsheim  in 
the  lower  Harz  for  smelting.  All  of  these  are  classic  names 
in  mining  and  metallurgy,  but  like  that  of  Freiberg  in  the 
Erzgebirge,  their  Industrial  Importance  waned  many  years 
ago. — Editor. 
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absolutely  convinced  that  it  has  properties  that  are  as 
good  as  magical.  But  the  manager  laughed. 

“1  believe  only  in  my  Bible,”  he  said. 

"Your  Bible?”  I  asked. 

"I  mean  the  American  Mining  Journal”  he  said,  smil¬ 
ing.  “We  all  read  it  religiously.  For  years  the  rates 
cited  in  it,  rather  than  the  prices  listed  in  the  German 
journals,  have  been  the  basis  of  the  German  mining  trade. 
Since  the  outbreak  of  the  war,  the  English  have  kept 
all  other  American  mining  products  from  us.” 

The  shoot  of  ore  in  this  mine  is  wider  than  anywhere 
else  in  the  world,  is  extremely  rich  in  copper,  in  some 
cases  yielding  as  much  as  22%  metal.  But  it  is  a  com¬ 
paratively  small  mine,  employing,  together  with  the  Oker 
smelteries,  with  which  it  is  affiliated,  only  about  2,000 
men.  This  is  far  less  than  the  Clausthal  mine,  in  the 
Upper  Harz,  to  say  nothing  of  the  mine  at  Mansfeld,  the 
largest  copper  mine  in  Germany,  and  the  one  at  Eisleben, 
in  Halle,  which  also  produces  an  enormous  quantity  of 
zinc  and  employs  10,000  men. 

When  we  came  up  to  the  surface  the  “Mr.  Mountain 
Inspector*'*  (as  the  manager  of  a  mine  is  quaintly  called), 
after  showing  me  the  various  safety  devices  insisted  upon 
by  the  German  government,  took  me  into  a  building  where 
there  was  an  apparatus  which  had  been  insisted  upon — 
more  or  less  indirectly — by  the  British  government.  It 
was  a  plant,  just  completed,  for  the  manufacture  of 
liquid  air,  which,  as  I  learned,  is  being  substituted  for 
dynamite  in  all  the  principal  mines  of  Germany,  now  that 
the  supply  of  Chile  saltpeter  has  been  cut  off. 

Liquid  Air  for  Explosive 

The  use  of  liquid  air  as  an  explosive  has  been  known 
ever  since  the  famous  Professor  Linde  took  out  the  first 
patent  in  1895.  It  was  used  in  the  building  of  the  Sim¬ 
plon  Tunnel,  and  has  been  tried  in  a  number  of  coun¬ 
tries,  notably  France.  But  until  very  recently  it  was 
regarded  as  still  in  the  experimental  stage.  Immediately 
upon  the  outbreak  of  the  war  it  was  put  into  practical 
operation  throughout  the  German  mining  industry.  The 
results  have  proved  so  successful  that  it  is  now  certain 
that  it  will  continue  to  be  used  in  place  of  dynamite 
even  after  the  war. 

In  the  first  place  it  is  peculiarly  safe.  You  can  take 
a  cartridge — as  they  call  the  little  black  mouselike  bags — 
put  it  into  the  bucket  of  liquid  air  which,  literally,  steams 
with  cold,  until  the  cartridge  has  soaked  up  90  gr.  of  it, 
and  then,  with  the  assurance  that  you  are  dealing  with 
an  explosive  more  than  half  again  as  powerful  as  the 
ordinary  charge  of  dynamite,  you  can  put  it  down  and 
•  step  on  it,  and  the  only  result  is  a  fizz  as  of  so  much  steam. 
I  saw  five  of  these  cartridges  jammed  with  a  stick  into 
the  holes  drilled  in  the  rock,  just  as  if  they  had  been 
so  many  wet  rags.  And  then  I  saw  the  men  running 
like  mad,  when  the  electric  current  was  turned  on  and 
the  pieces  of  rock  began  to  fiy. 

The  cheapness  is  another  advantage.  Over  against  20 
pfennigs,  the  approximate  cost  of  a  dynamite  cartridge, 
one  cartridge  saturated  with  liquid  air  costs,  at  this  Eam- 
melsberg  mine,  only  12  pfennigs.  And  where  it  is  made 
in  larger  quantities,  the  cost  is  even  less.  A  whole  new 
industry  is  in  the  process  of  development  in  Germany 

^Ber^inspektor  =  mine  inspector.  The  literal  translation  is 
more  humorous  than  accurate,  whatever  be  the  derivation  of 
the  term. — Editor. 


to  manufacture  and  handle  liquid  air;  and  the  principal 
firm,  the  Marsit  Corporation,  declares  the  cost  of  liquid 
air  to  be  just  one-half  that  of  dynamite.® 

Revision  of  Mining  Laws 

The  meeting  of  the  Mining  and  Metallurgical  Society 
of  America  in  collaboration  with  the  American  Institute 
of  Mining  Engineers,  the  American  Mining  Congress, 
the  Idaho  Mining  Association,  the  Montana  Society  of 
Engineers,  the  California  Metal  Producers’  Association, 
the  Spokane  Mining  Men’s  Club,  the  Nevada  Mine 
Operators’  Association  and  the  Colorado  Scientific  So¬ 
ciety,  together  with  representatives  from  several  cham¬ 
bers  of  commerce  and  many  operating  mines,  was  well 
attended.  Many  delegates  came  from  distant  states,  in¬ 
cluding  South  Dakota,  Montana,  Idaho,  Oregon,  Cali¬ 
fornia,  Utah,  Arizona  and  Colorado.  Organizations  un¬ 
able  to  be  represented  communicated  resolutions  in  ap¬ 
proval  of  the  purpose  of  the  meeting. 

The  first  session  was  called  to  order  by  W.  E.  Ingalls, 
president  of  the  Mining  and  Metallurgical  Society  of 
America,  who  briefiy  stated  the  purpose  of  the  meeting. 
The  idea  was  to  impress  upon  Congress  the  earnest  wish 
of  the  mining  industry  that  the  archaic  mining  laws  of 
the  United  States  be  revised;  that  a  commission  be 
promptly  authorized  for  this  purpose.  In  this  program 
all  of  the  mining  societies  and  the  mining  press  of  the 
country  had  united.  While  the  present  meeting  was  be¬ 
ing  held  under  the  auspices  of  the  Mining  and  Metal¬ 
lurgical  Society  of  America,  the  other  national  organiza¬ 
tions  and  the  several  state  societies  had  been  invited  to 
collaborate  and  were  doing  so;  also  the  chambers  of 
commerce  in  the  mining  towns  of  the  public-land  states; 
moreover,  through  the  medium  of  the  Bureau  of  Mines, 
every  mine  operator  of  the  United  States  had  been  in¬ 
vited  to  participate.- 

The  rules  for  the  conducting  of  the  meeting  were  then 
read  and  approved,  and  the  appointment  of  the  following 
committees  was  made:  Credentials — J.  F.  Callbreath, 
George  Collins  and  George  C.  Stone.  Eules — J.  Parke 
Channing,  S.  W.  Mudd  and  Frank  A.  Eoss.  Eesolutions 
— H.  V.  Winchell  of  Minneapolis,  Minn.;  E.  B.  Kirby, 
of  St.  Louis.,  Mo.;  Hennen  Jennings,  of  Washington, 
D.  C.;  Walter  Douglas,  of  Bisbee,  Ariz.,  and  John 
Kirchen,  of  Tonopah,  Nev. 

The  chair  was  then  taken  by  Carl  Scholz,  president  of 
the  American  Mining  Congress,  who  introduced  the  first 
speaker,  E.  B.  Kirby,  of  St.  Louis.  Mr.  Kirby  made  a 
general  presentation  of  the  bad  situation  that  has  come 
to  pass  under  the  mining  law  of  1872,  which  for  43  years 
has  stood  unrevised,  although  the  knowledge  of  ore  de¬ 
posits  has  increased  enormously  during  that  time. 

Following  Mr.  Kirby,  Hon.  Franklin  Lane,  Secretary 
of  the  Interior,  made  some  graceful  remarks  extolling 
the  importance  of  the  mining  industry,  welcoming  the 
mining  men  to  Washington,  and  in  concluding  stated 
that  he  would  anticipate  his  forthcoming  annual  report 
by  informing  the  meeting  that  he  recommended  a  revision 
of  the  mining  laws.  “The  old  code,”  he  said,  “is  so  elab¬ 
orate  and  complicated  that  the  best  of  brains  cannot  tell 
what  the  law  is.  The  truth  seems  to  be  that  between  min¬ 
ing  engineers  and  mining  lawyers  the  rules  of  the  game 

^he  use  of  liquid  air  was  described  in  recent  issues  of 
“Stahl  und  Elsen.’’ — Editor. 
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have  been  refined  into  obscurity ;  and  if  Congress  were 
to  say  to  the  President  that  he  might  select  three  men 
familiar  with  mining  laws  and  miners’  difficulties  to 
suggest  a  new  mining  code  to  Congress,  it  would,  I  be¬ 
lieve,  be  giving  in  earnest  a  new  freedom  to  the  mining 
industry.” 

The  next  address  was  by  Hon.  E.  T.  Taylor,  member 
of  Congress  from  Colorado,  who  read  the  bill  that  he  had 
introduced  in  the  House  of  Representatives  on  Dec.  6 
(H.  R.  18)  and  explained  its  provisions.  Mr.  Taylor 
remarked  that  the  total  representation  in  Congress  from 
the  public-land  states  was  but  a  small  proportion  of  the 
membership;  that  the  representation  from  the  Eastern, 
Southern  and  Middle  States  is  not  much  interested  in 
such  a  question  as  mining  law  revision; that  he  is  the  only 
member  of  the  committee  on  mines  and  mining  who  is 
from  a  mining  state.  Congress,  he  said,  is  becoming 
more  and  more  averse  to  the  creation  of  commissions. 
In  his  bill  he  had  provided  for  an  unpaid  commission, 
considering  tiiat  the  House  of  Representatives  would  be 
more  likely  to  agree  to  that  than  to  a  paid  commission, 
and  he  for  his  part  being  hopeful  that  five  men  sufficiently 
patriotic  to  give  their  services  to  the  Government  would' 
be  found.  The  exemption  of  coal,  oil,  phosphate  and 
potash  lands  from  the  scope  of  his  bill  was  introduced 
at  the  request  of  the  Administration,  which  has  a  well- 
defined  program  respecting  them. 

Mr.  Taylor  made  a  very  excellent  impression,  both  on 
account  of  his  sincerity  of  purpose  and  his  thorough 
knowledge  of  his  subject.  For  the  purpose  of  discussion 
the  bill  introduced  in  the  Senate  by  Senator  Smoot  was 
also  read. 

A  lively  debate  respecting  the  merits  of  the  two  bills 
ensued,  especially  with  regard  to  the  composition  of  the 
proposed  commission  and  the  having  a  general  revision 
or  having  a  revision  with  certain  classes  of  mineral  lands 
excluded.  The  general  opinion  appeared  to  be  that  the 
revision  ought  to  be  of  the  broadest  character  and  that 
the  commission  should  consist  of  mining  men  rather  than 
mining  lawyers. 

F.  F.  Sharpless,  secretary  of  the  Mining  and  Metal¬ 
lurgical  Society  of  America,  introduced  the  resolutions 
that  were  to  be  offered  by  that  society.  By  agreement 
of  the  meeting,  other  resolutions  were  read  by  title  and 
referred  directly  to  the  committee  on  resolutions.  That 
committee  was  also  authorized  to  frame  and  introduce 
resolutions  at  a  subsequent  session. 

The  second  session  was  opened  at  2:30  p.m.  with 
William  L.  Saunders,  president  of  the  American  Institute 
of  Mining  Engineers,  in  the  chair.  The  first  speaker  was 
the  Hon.  Reed  Smoot,  United  States  Senator  from  Utah, 
who  made  an  impassioned  address,  voicing  the  demand 
of  the  mining  industry  that  the  archaic  mining  laws  be 
revised.  He  explained  the  provisions  of  the  bill  that  he 
had  introduced  in  the  Senate  and  announced  that  on 
that  day  it  had  been  reported  favorably  by  the  committee 
on  mines  and  mining  and  had  been  put  at  the  head  of 
the  Senate  calendar. 

Following  Senator  Smoot,  an  address  upon  the  need 
of  revising  the  mining  laws  in  the  light  of  modem  knowl¬ 
edge  of  ore  deposits  was  made  by  Dr.  George  Otis  Smith, 
director  of  the  United  States  Geological  Survey.  J. 
Parke  Channing  then  gave  a  talk,  illustrated  by  lantern 
slides,  upon  the  conditions  existing  in  the  Miami  district 
of  Arizona,  illustrating  a  case  where  the  law  of  the  apex 


is  utterly  inapplicable  and  was  abolished  for  the  district 
by  the  common  consent  of  the  mining  companies. 

Horace  V.  Winchell  then  offered,  in  behalf  of  the  com¬ 
mittee  on  resolutions,  the  following  that  had  been  agreed 
upon  by  that  committee : 

1.  The  mining  law  of  the  United  States  should  be  revised, 
not  piecemeal,  but  thoroughly,  so  as  to  coordinate  and  har> 
monlze  Its  various  provisions. 

2.  For  the  purpose  of  giving  the  fullest  consideration  to 
the  needs  of  every  branch  of  the  mining  industry  and  every 
section  of  the  country  as  affected  by  the  mineral-land  laws 
of  the  United  States,  It  Is  desirable  that  a  Government  com¬ 
mission  be  created  by  Act  of  Congress,  whose  duty  it  shall 
be  to  investigate  by  every  proper  means  the  questions  and 
interests  here  referred  to,  and  to  make  recommendations  as 
to  a  basis  for  the  proposed  mining-law  revision. 

3.  That  in  order  to  represent  the  classes  of  men  whose 
Interests  will  be  affected,  the  proposed  commission  should 
consist  of  five  members:  One  representing  the  legal  profes¬ 
sion,  one  representing  the  Department  of  the  Interior,  and 
three  men  actively  interested  and  experienced  in  mining  and 
the  acquisition  and  handling  of  mineral  lands. 

4.  That  this  commission  shall  be  selected  and  appointed  by 
the  President  of  the  United  States. 

5.  That  this  conference  believes  that  the  services  of  such 
a  commission  are  deserving  of  compensation,  as  well  as  re¬ 
imbursement  for  all  necessary  expenses,  but  is  more  con¬ 
cerned  with  the  actual  establishment  of  the  commission  and 
its  character  than  with  the  question  of  emolument,  and  will 
gladly  see  the  work  done  through  an  honorary  commission  if 
Congress  deems  it  advisable. 

6.  That  this  conference  expresses  itself  in  favor  of  the 
creation  of  a  permanent  committee  on  mining-law  revision, 
such  committee  to  consist  of  five  members  from  the  Mining 
and  Metallurgical  Society  of  America,  five  from  the  American 
Institute  of  Mining  Engineers  and  five  from  the  American 
Mining  Congress,  and  be  appointed  by  these  organizations. 
Such  committee  to  have  the  power  to  select  its  own  chairman 
and  secretary  and  to  add  to  its  membership  not  to  exceed  10 
additional  mining  men  or  others  interested  in  the  subject  for 
which  the  committee  is  created.  The  work  of  this  committee 
shall  be  to  further  the  interests  of  the  mining  industry 
through  congressional  action  in  accordance  with  the  resolu¬ 
tions  adopted  at  this  conference;  and  its  joint  report  shall  be 
presented  to  each  of  the  societies  formally  represented  in  its 
make-up. 

There  was  a  lively  discussion  upon  the  recommendation 
that  one  member  of  the  proposed  commission  should  be 
a  representative  of  the  Department  of  the  Interior. 
Ravenel  Macbeth,  speaking  for  the  Idaho  State  Mining 
Association,  was  violently  opposed  to  this,  saying  that 
Idaho  did  not  want  any  bureaucratic  interference  with 
the  mining  industry;  that  it  had  already  had  enough  of 
it.  Mr.  Macbeth  was  supported  by  E.  Percy  Smith,  of 
Wallace,  Idaho.  The  other  side  was  taken  by  J.  Parke 
Channing,  of  New  York,  and  by  E.  B.  Kir%,  of  Mis¬ 
souri.  Frank  A.  Ross,  of  Spokane,  Wash.,  supported  the 
views  expressed  by  Mr.  Channing  and  Mr.  Kirby.  When 
put  to  vote,  the  recommendation  of  the  committee  on 
resolutions  was  upheld  by  a  large  majority. 

In  the  evening  session  the  chair  was  taken  by  W.  R. 
Ingalls,  president  of  the  Mining  and  Metallurgical  So¬ 
ciety  of  America.  The  first  speaker  was  Horace  V. 
Winchell,  who  delivered  an  exhaustive  and  scholarly  ad¬ 
dress  on  the  subject  of  ore  deposits  and  the  inapplicability 
of  the  extralateral  law  to  many  of  them.  He  pointed 
out,  moreover,  many  other  failures  of  the  law  of  1872. 
Hon.  Charles  S.  Thomas,  United  States  Senator  from 
Colorado,  then  made  a  brief  but  pertinent  address  from  the 
standpoint  of  the  mining  lawyer,  but  one  who  is  thoroughly 
in  accord  with  the  purpose  sought  by  this  meeting.  In  con¬ 
clusion  Senator  Walsh  of  Montana  delivered  a  carefully 
prepared  speech  in  support  of  the  need  of  revision  of  the 
mining  laws  on  even  broader  grounds  than  the  mischief 
of  the  law  of  the  apex  and  the  prerequisite  of  discoveries 
where  honest  discoveries  cannot  be  made. 
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Revision  of  tt^e  Mining  Laws 

The  convention,  or  conference,  of  mining  men  that 
was  held  in  Washington  on  Dec.  16  under  the  auspices 
of  the  Mining  and  Metallurgical  Society  of  America  was 
a  noteworthy  event,  especially  for  its  exhibition  that  all 
of  the  mining  organizations  of  the  country — both  na¬ 
tional  and  state — could  and  would  unite  for  a  common 
purpose;  next  for  the  unanimity  of  opinion  respecting 
the  particular  object  of  the  meeting  that  was  displayed; 
and  finally  for  the  effectiveness  that  the  meeting  prom¬ 
ises  to  have.  The  hall  in  which  the  several  sessions  were 
held  was  so  commodious  that  the  attendance  did  not 
appear  to  be  so  large  as  it  really  was.  Yet  it  was  really 
remarkable  that  so  many  mining  men  came  to  it  from 
distant  parts  of  the  country.  As  the  reports  are  carried 
home  the  after-effects  will  become  even  more  important 
than  the  immediate  ones.  The  debates  in  the  Wash¬ 
ington  meeting  were  less  spirited  than  they  would  have 
been  if  there  were  less  unanimity  of  opinion. 

It  is  known  now,  beyond  peradventure,  that  the  men 
engaged  in  the  mining  industry  in  the  public-land  states 
want  the  mining  laws  revised  and  codified  as  a  whole; 
that  they  want  this  to  be  done  by  Congress  upon  recom¬ 
mendations  by  a  competent  commission  after  thorough 
study  of  the  subject.  These  points  were  embodied  in 
resolutions  offered  by  the  Mining  and  Metallurgical  So¬ 
ciety  of  America.  The  American  Institute  of  Mining 
Engineers  had  previously  adopted  the  same  resolutions. 
The  American  Mining  Congress  had  formally  expressed 
itself  to  similar  effect.  The  resolutions  had  also  been 
officially  approved  by  several  state  mining  societies. 

It  was  made  clear,  moreover,  that  the  mining  men  of 
the  United  States  in  great  majority  want  abolition  of 
the  law  of  the  apex  and  of  the  law  making ,  discovery 
a  prerequisite  to  location.  Many  of  the  state  mining  so¬ 
cieties  had  also  followed  the  Mining  and  Metallurgical 
Society  in  those  particulars,  but  the  council  of  the  latter 
had  decided  not  to  press  its  own  action  in  those  mat¬ 
ters,  regarding  it  as  being  incompatible  with  the  major 
purpose;  that  is,  the  securing  of  a  commission  to  revise 
and  codify  the  mining  laws  as  a  whole.  It  was  not 
deemed  fitting  to  ask  for  such  a  commission  and  say  in 
advance  what  it  was  expected  to  do.  The  expressions  of 
opinion  on  these  subjects  that  have  previously  been  made 
will  surely  have  great  weight,  however,  in  the  minds  of 
any  commission  that  may  be  appointed. 

The  bills  that  have  already  been  introduced  in  Con¬ 
gress  by  Senator  Smoot  of  Utah  (Senate,  52)  and  Mr. 
Taylor,  of  Colorado  (H.  R.  18),  crystallize  the  issue. 
Both  of  these  bills  provide  for  the  preparation  of  a  ten¬ 
tative  code  of  laws  governing  mining  lands  and  rights 
by  a  commission  to  be  appointed  by  the  President,  but 
they  differ  in  important  particulars.  Senator  SmooPs 
bill  provides  for  a  paid  commission  of  three  members, 
*‘two  of  whom  shall  be  lawyers  of  large  experience  in 
the  practice  of  mining  law  and  one  a  mining  engineer 
who  shall  have  had  practical  experience  in  the  operation 


of  mines,”  and  the  scope  of  the  commission  is  unre¬ 
stricted.  Mr.  Taylor’s  bill  provides  for  an  unpaid  com¬ 
mission  of  five  members,  ‘Vho  shall  be  selected  because 
of  their  recognized  experience  in,  or  knowledge  of,  the 
mining  industry  and  mining  law;”  and  the  laws  re¬ 
lating  to  coal,  oil,  phosphate  and  potash  lands  are  ex¬ 
cluded  from  their  consideration. 

Both  Senator  Smoot  and  ]\Ir.  Taylor  said  frankly  that 
certain  of  their  provisions  were  framed  out  of  considera¬ 
tions  of  policy  and  did  not  necessarily  exemplify  their 
personal  views.  Therefore  criticism  of  these  points  may 
be  made  without  any  fear  of  hurting  the  feelings  of  their 
sponsors.  Indeed,  Senator  Smoot  declared  from  the 
platform  that  his  chief  desire  was  to  have  revision,  and 
that  no  controversy  over  the  way  of  going  about  it  should 
be  permitted  to  defeat  the  purpose.  He  was  of  the 
opinion,  however,  that  the  Government  of  the  United 
States  should  not  make  it  impossible  for  any  man  to 
serve  upon  such  a  commission  owing  to  inability  to  give 
the  time  to  do  so;  nor  should  it  ask  of  any  citizen  such 
a  favor  as  the  gift  of  his  time.  ]\rr.  Taylor,  on  the  other 
hand,  is  of  the  opinion  that  the  House  of  Representatives 
will  not  agree  to  a  paid  commission.  However,  both  his 
bill  and  Senator  Smoot’s  provide  for  $25,000  for  ex¬ 
penses  in  the  aggregate.  Senator  Smoot  would  have 
the  commission  draw  $18,000  in  salaries,  leaving  $7,000 
for  traveling,  clerical  and  printing  expenses,  etc.,  while 
Mr.  Taylor  would  have  $25,000  available  for  those  pur¬ 
poses. 

With  regard  to  the  composition  of  the  commission. 
Senator  Smoot  provides  for  a  membership  of  three,  two 
of  them  mining  lawyers,  which  he  said  was  in  conform¬ 
ity  with  the  ideas  of  Senator  Walsh,  chairman  of  the 
Senate’s  Committee  on  Mines  and  Mining,  while  Mr. 
Taylor  would  simply  have  five  mining  men. 

These  subjects  and  others  were  debated  in  the  Wash¬ 
ington  meeting.  The  committee  on  resolutions  made  the 
recommendations  that  the  commission  should  consist  of 
five  members,  of  whom  one  should  be  a  mining  lawyer, 
one  a  representative  of  the  Department  of  the  Interior 
and  three  men  experienced  in  mining.  As  to  remun¬ 
eration  the  committee  was  of  the  opinion  that  whatever 
Congress  could  agree  upon  would  be  satisfactory  to  the 
mining  industry,  or  at  least  that  difference  in  ideas  over 
that  matter  should  not  stand  in  the  way  of  action.  This 
report  was  adopted  by  a  large  majority,  although  there 
was  dissent  by  the  Idaho  delegates  respecting  representa¬ 
tion  of  the  Department  of  the  Interior. '  The  action  of 
the  convention  in  these  matters  was  broad-minded  and 
rational,  whatever  might  be  the  individual  views. 

On  one  matter  neither  the  committee  on  resolutions 
nor  the  convention  as  a  whole  expressed  itself  so  clearly 
as  it  might  have  done,  namely,  the  question  of  the  scope 
of  the  commission.  It  had  previously  been  pointed  out 
in  discussion  that  the  exclusion  of  coal  lands  and  phos¬ 
phate  lands  would  create  uncertainty  and  dispute  with 
respect  to  cases  where  coal  and  phosphate  rock  occur  in 
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connection  with  metalliferous  minerals,  while  moreover, 
it  is  illogical — and  probably  not  intended — to  exclude 
potash  deposits  and  not  to  exclude  soda  deposits.  The 
convention  confined  itself  to  the  opinion  that  the  min¬ 
ing  laws  should  be  revised  in  whole,  wherefore,  it  is  to 
1)0  deduced  that  the  review  by  the  commission  should 
comprise  all  sorts  of  mineral  deposits — iron,  copper, 
coal,  oil,  alkali  and  everything — but  this  opinion  was 
not  clearly  defined. 

Speaking  for  itself,  the  Journal  is  of  the  opinion  that 
Mr.  Taylor’s  bill  is  a  better  bill  than  Senator  Smoot’s. 
It  provides  for  a  commission  of  five  mining  men.  If 
the  men  engaged  in  the  mining  industry  should  speak 
out  without  any  considerations  of  politics,  diplomacy  and 
the  getting  of  what  they  want  by  giving  up  something 
different,  we  think  they  would  say  that  this  is  purely  a 
mining  question.  Let  it  be  attended  to  by  mining  men. 
They  can  employ  lawyers  for  the  legal  advice  that  is  nec¬ 
essary.  With  the  commission  recommended  by  Mr.  Tay¬ 
lor,  we  should  probably  get  a  better  piece  of  work  than 
by  the  commission  recommended  by  Senator  Smoot.  The 
most  objectionable  part  of  ]Mr.  Taylor’s  bill  is  the  ex¬ 
clusion  of  coal,  phosphate,  oil  and  potash  lands  from 
general  mining-law  revision.  Such  exclusion  is  in  defer¬ 
ence  to  the  Administration,  which  has  another  program 
with  regard  to  those  lands.  If  such  exclusion  there  must 
l)e,  the  language  that  effects  it  ought  to  be  carefully 
considered.  We  know  of  gold  placer  deposits  occurring 
above  coal  seams,  of  gold  occurring  with  alunite  (a  pot¬ 
ash  mineral),  and  of  mines  that  are  worked  both  for 
metals  and  for  apatite  (a  phosphate  mineral).  One  of 
the  greatest  mining  litigations  in  this  country,  one  that 
was  longer  drawn  out  than  any  of  the  apex  cases  and 
was  more  costly  than  most  of  them — we  refer  to  the 
Franklin  Furnace  litigation  in  New  Jersey — arose  from 
the  deeding  of  one  kind  of  mineral  to  one  man  and 
another  kind  to  another  man,  both  occurring  in  the  same 
vein.  The  Administration  and  Congress  ought  to  be  ex¬ 
ceedingly  careful  about  excluding  certain  kinds  of  min¬ 
eral  deposits  from  a  general  revision  of  the  laws. 

m 

Villa  CaiVes  Up 

Villa’s  admission  that  he  is  beaten  and  his  proposal  to 
seek  refuge  in  the  United  States  is  the  most  hopeful  thing 
for  Mexico  that  has  happened  in  many  years.  Hereto¬ 
fore  as  soon  as  any  patriot  has  succeeded  in  casting  out 
the  usurper,  one  of  his  followers  has  risen  to  repeat  the 
process.  So  it  was  with  Villa,  but  instead  of  carrying 
on  the  thing  indefinitely,  he  gives  in  at  last  and  lets  his 
country  have  a  chance  for  peace.  In  so  doing,  he  will 
make  a  greater  name  for  himself  in  history  than  he  would 
as  a  bandit.  Already  he  gets  such  recognition  as  this 
from  the  Evening  Post: 

Villa’s  acknowledgment  that  the  game  is  up  is  formal 
recognition  of  a  fact  that  has  been  patent  for  some  months. 
It  marks  the  end  of  an  epoch  and  the  beginning  of  another 
which  will  be  signalized  with  due  pomp  when  Carranza  enters 
Mexico  City  and  sets  to  work  at  the  reconstruction  of  Mexico 
with  the  good  will  of  the  nations.  For  the  moment  our  inter¬ 
est  attaches  to  the  flitting  from  the  contemporary  stage  of 
one  of  its  most  picturesque  characters.  “Pancho”  Villa,  the 
outlaw,  who  came  within  striking  distance  of  the  Presidency 
of  Mexico,  the  bandit  who  developed  into  a  military  genius, 
represented  in  his  own  person  the  raw  capacities  of  the  Mexi¬ 
can  people  for  good  and  evil.  He  was  the  peon  to  whom  the 
policies  of  Diaz  denied  the  opportunity  for  developing  into  a 
contented  and  prosperous  citizen  of  his  country.  It  has  been 
a  romantic  career.  Yuan  Shi-Kai,  who  has  won  an  emperor’s 


crown,  set  out  from  the  high  position  of  governor  of  one  of 
China’s  greatest  provinces,  and  has  traversed  the  interval  in 
15  years.  If  we  measure  the  distance  from  Villa’s  starting 
point  to  where  he  stood  at  the  height  of  his  power,  the  record 
is  no  less  impressive.  Nor  does  the  picturesque  record  suffer 
from  the  fact  that  the  outlaw  Villa  rose  to  fame  on  the  crest 
of  a  great  cause,  that  he  will  go  down  in  history  as  one  of 
the  avengers  of  Francisco  Madero  and  a  vindicator  of  the 
cause  of  Mexican  democracy. 

In  this  there  is  a  good  deal  of  truth,  although  we  have 
some  doubts  about  the  “cause  of  Mexican  democracy.” 
However,  the  great  thing  is  the  prospect  that  warfare 
in  worn-out  Mexico,  is  ended,  in  spite  of  the  unregen¬ 
eration  of  Zapata  and  the  silly  plotting  of  Felix  Diaz. 
Let  us  hope  that  Don  Venustiano  will  be  reasonable  in 
his  decrees  and  will  not  tax  the  miners  more  than  they 
can  bear  or  compel  the  bankers  to  redeem  their  current 
notes  with  gold  before  they  have  any  gold  to  do  it  with. 
American  mining  men  are  already  hurrying  back  to  Mex¬ 
ico,  and  without  any  doubt  they  will  soon  be  active  in 
their  operations. 


One  of  the  most  spectacular  advances  in  commodity 
prices  occasioned  by  the  war  has  been  in  tungsten,  both 
metal  and  ore.  This  has  been  due  to  the  extraordinary 
demand  for  tungsten  steel — an  essential  constituent  in 
making  high-speed  tool  steel.  The  manufacture  of  im¬ 
mense  quantities  of  military  material  has  required  great¬ 
ly  increased  quantities  of  tool  steel,  and  consequently  cor¬ 
responding  quantities  of  tungsten ;  hence  the  advance  in 
price  for  it. 

Before  the  war  high-speed  tool  steel  was  worth  about 
70c.  per  lb.,  tungsten  about  60c.  per  lb.  and  tungsten  ore 
about  $6  per  unit.  At  present  high-speed  tool  steel 
fetches  about  $3  per  lb.,  tungsten  about  $5  per  lb.  and 
tungsten  ore  about  $50  per  unit.  Even  at  the  enhanced 
prices  supplies  are  scarce. 

The  fabulous  price  for  tungsten  ore  has  stimulated 
prospecting  for  it  throughout  North  America  and  South 
America.  This  ore  is  not  known  to  occur  in  large  de¬ 
posits.  The  annual  production  of  concentrated  ore  in 
the  United  States  previous  to  the  war  was  only  about 
1,400  tons.  However,  this  ore  has  now  become  so  val¬ 
uable  that  the  discovery  of  a  deposit  that  affords  a  single 
carload  is  the  finding  of  a  fortune.  A  ton  of  ore  as¬ 
saying  60%  tungsten  trioxide — the  standard  commercial 
grade — at  $50  per  unit  is  worth  $3,000 ;  a  carload  of 
40  tons  would  be  $120,000.  So  precious  is  this  ore  that 
the  assay  offices  are  being  scoured  for  specimens.  Brokers 
do  not  sneer  at  trade  in  one-pound  lots.  The  purchas¬ 
ing  agent  of  the  Crucible  Steel  Co.  is  very  grateful  if 
somebody  can  give  him  100  lb. 

A  contributory  factor  in  the  production  of  this  situa¬ 
tion  was  the  utter  stupidity  of  the  British  authorities. 
Tliey  fought  the  advance  from  the  beginning.  When 
they  were  offered  some  tungsten  ore,  they  came  back  with 
a  lower  bid — trying  to  dicker  in  what  was  not  a  dick¬ 
ering  market — and  naturally  failed  to  get  what  they 
wanted.  Then  they  practically  commandeered  the  supply 
of  tungsten  ore  in  the  British  Empire,  appointing  offi¬ 
cial  brokers  and  fixing  a  price  of  55s.  per  unit,  or  about 
$800  per  2,000  lb.  of  60%  ore  if  exchange  be  figured 
at  4.86.  Previous  to  the  war  that  would  have  been  re¬ 
garded  as  a  fine  price,  but  the  producer  in  Australia, 
Burma,  Malaya  and  elsewhere  does  not  think  very  much 
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of  it  when  the  same  grade  of  ore  is  fetching  $3,000  or 
so  per  ton  in  America.  Patriotism  does  not  go  quite  so 
far  as  that.  His  policy  appears  to  be  to  restrict  produc¬ 
tion  until  such  time  as  the  authorities  may  raise  the  price, 
which  he  believes  they  will  have  to  do.  In  so  forecasting 
the  future  he  is  a  better  economist,  we  are  inclined  to 
think  than  is  the  bureaucrat  in  London. 

In  the  meanwhile  there  is  relief  immediately  at  hand 
if  the  manufacturers  of  tool  steel  would  only  avail  them¬ 
selves  of  it.  We  mean  the  substitution  of  molybdenum 
steel  for  tungsten  steel.  It  is  well  known  that  molyb¬ 
denum  steel  has  excellent  qualities  of  more  or  less  the 
same  character  as  tungsten  steel.  There  is  an  extensive 
literature  on  this  subject  to  which  the  tool-steel  maker 
may  refer.  It  is  indeed  claimed  by  some  authorities  that 
molybdenum  steel  is  superior  in  certain  respects  to  tung¬ 
sten  steel.  The  chronic  reluctance  of  manufacturers  to 
get  out  of  the  beaten  tracks  is  offered  as  an  explanation 
of  their  blindness  to  the  merits  of  molybdenum  steel. 
But  even  if  it  were  not  preferable  with  tungsten  at  60c. 
per  lb.,  it  might  be  when  that  metal  is  more  than  eight 
times  as  high. 

The  point  is  that  molybdenum  ore  and  the  products 
thereof  are  now  a  drug  in  the  market.  While  the  tung¬ 
sten  mines  are  being  worked  at  the  limit  of  their  capa¬ 
city,  the  molybdenum  mines  have  had  to  be  closed,  and 
the  smelters  of  molybdenum  ore  are  carrying  large  un¬ 
sold  stocks  of  the  products  that  probably  they  would  be 
glad  to  sell  at  cost.  The  manufacturers  of  tool  steel 
and  the  British  authorities  are  recommended  to  give  some 
attention  to  this  situation. 

According  to  an  evidently  inspired  article  in  one  of 
the  financial  papers,  the  Alaska  Gold  Mines  Co.  is  going 
to  stop  increasing  the  tonnage  sent  to  the  mill  at  the 
expense  of  grade  of  the  ore  and  for  a  while  will  make 
tonnage  secondary  to  a  grading  of  the  ore.  By  February 
it  is  hoped  to  have  the  mill  running  on  $1.50  ore.  The 
delivery  of  the  ore  to  the  mill  will  be  increased  later 
as  rapidly  as  the  development  of  the  mine  will  permit 
it.  The  experience  of  the  Alaska  Gold  Mines  Co.  is  an¬ 
other  example  of  the  principle  that  the  opening  of  a  mine 
so  as  easily  to  furnish  10,000  tons  of  ore  daily  is  more 
of  a  job  than  the  building  of  a  mill  to  treat  it. 


An  unusual  consignment  of  gold  from  China  was 
received  recently  at  the  Assay  Office  in  New  York  City, 
says  the  New  York  Times,  consisting  of  a  single  bar  of 
fine  gold  worth  about  $600  in  a  bamboo  covering.  It 
came  from  the  agency  of  the  Guaranty  Trust  Co.  in 
Shanghai  and  was  credited  to  that  institution.  The  hol¬ 
low  of  a  length  of  bamboo  was  utilized  as  a  natural  safety 
carrier  for  the  4-in.  bar,  one  end  being  sealed  by  the 
joint  and  the  other  with  wax.  The  valuable  package  came 
by  registered  mail.  There  have  been  numerous  shipments 
of  gold  from  China  to  this  country  this  year,  but  most 
of  them  have  been  directed  to  the  San  Francisco  Mint. 

Roland  was  green  but  willing.  His  resolve  to  ‘Tollow 
mining’*  led  him  to  Colorado,  where  he  obtained  a  job 
as  assistant  to  a  deputy  mineral  surveyor.  The  first  day 


out  he  was  informed  that  the  work  immediately  in  hand 
was  to  ‘‘tie”  certain  indicated  tunnels  and  assessment 
pits  to  a  mineral-monument  base  line.  Whereupon  he 
gazed  mournfully  up  toward  the  summit  of  Republican 
Mountain  and  then  toward  the  village  of  Silver  Plume, 
meanwhile  fumbling  a  ball  of  plumb-bob  twine  that  he 
fished  out  of  the  kit,  remarking,  “Then  I  better  hurry 
down  to  the  store,  hadn’t  I?”  “What  for?”  inquired  his 
employer.  “Well,”  rejoined  Roland,  “it  will  take  a 
damned  sight  more  string  than  I  can  find  in  this  bag.” 

W. 

The  safety-first  movement  has  reached  the  stage  of 
education  through  slogans,  says  the  Boston  News  Bu¬ 
reau.  Safety-first  literature  teems  with  them.  The  walls 
of  workshops  are  covered  with  them.  Among  the  fol¬ 
lowing,  drawn  from  the  Inland  Steel  Co.  and  other 
sources,  employers  might  select  an  assortment: 

Keep  out  of  debt  and  danger.  Both  are  allurfng,  yet  poor 
friends  to  make. 

Peace,  prosperity  and  good  health  depend  on  the  selection 
and  proper  preparation  of  normal  food  material. 

The  difference  between  a  wise  man  and  a  fool  is  the  fool’s 
mistakes  never  teach  him  anything. 

The  thinker  will  not  drink.  The  drinker  cannot  think. 

Any  fool  can  take  a  chance.  It  takes  brains  to  be  careful. 

It  takes  only  a  moment  of  carelessness  to  cause  a  lifetime 
of  suffering. 

When  hurry  interferes  with  safety,  cut  out  the  hurry. 

Two  powerful  American  trench-digging  machines,  says 
the  Scientific  American,  have  been  in  operation  for  some 
time  at  the  Canadian  camps,  where  men  who  will  ulti¬ 
mately  be  sent  to  the  fighting  front  are  being  trained. 
These  men  are  already  thoroughly  acquainted  with  life 
in  the  trenches,  but  the  trenches  have  been  dug  for  them 
by  the  American  machinery  referred  to,  thus  relieving 
them  of  the  hard  shovel-work.  This  innovation  was 
originated  by  General  Sam  Hughes,  commandant  of  the 
Canadian  militia,  and  has  proved  to  be  quite  successful. 
At  one  of  the  camps  two  of  these  machines  dug  seven  miles 
of  trench,  5^  ft.  deep,  with  a  2-ft.  bottom,  in  10  days. 
They  are  readily  moved  about  under  their  own  power  and 
dig  trenches  of  any  reasonable  depth  or  width  with  straight 
or  sloping  sides. 

Many  contradictory  tales  have  been  heard  concerning 
the  unobtrusive  woman  who,  in  1885,  discovered  the  prin¬ 
ciple  of  oil  flotation,  in  Denver.  Since  her  invention  has 
attained  fame,  technical  men  have  sought  to  establish  her 
identity  and  to  give  her  proper  recognition.  Recently 
such  efforts — especially  those  of  Howard  C.  Parmelee, 
secretary  of  the  Colorado  Scientific  Society — have  brought 
tangible  returns,  and  it  is  now  established  that  this  lady 
was  not  a  spinster  school  teacher,  as  commonly  stated, 
but  the  wife  of  a  practicing  physician.  Her  full  married 
name  was  Carrie  Jane  Everson,  and  she  occasionally  un¬ 
dertook  nursing  cases  in  her  husband’s  practice.  Since 
the  discovery  that  she  was  the  wife  of  a  scientific  man, 
it  has  been  assumed  that  the  doctor  was  largely  responsi¬ 
ble  for  the  flotation  invention,  but  a  telegram  received 
in  Denver  recently  from  the  son,  John  L.  Everson,  of  San 
Anselmo,  Calif.,  reads:  “Mother  alone  invented  flota¬ 
tion  process.  Father  assisted  in  securing  patents.”  While 
the  application  of  this  process  has  been  world-wide,  Colo¬ 
rado  is  coming  in  for  such  pronounced  benefits  from  it  that 
there  exists  a  local  desire  to  perpetuate  the  name  of  Mrs. 
Everson. 
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J.  R.  Finlay  has  returned  from  Missouri. 

B.  B.  Thayer  has  returned  from  Montana. 

The  offices  of  Philipp  Brothers  are  now  at  No.  29  Broad¬ 
way,  New  York. 

Kirby  Thomas,  of  New  York,  is  examining  mines  in  the 
Casa  Grande  district  in  Arizona. 

L.  L.  Middlecamp  superintendent  of  the  Ellamar  Miningr 
Co.,  Alaska,  is  in  the  States  for  the  holidays. 

H.  A.  Guess  has  returned  to  New  York  after  an  extended 
visit  to  the  Braden  and  Chlquicamata  mines  in  Chile. 

Richard  Roelofs,  general  manager  Cresson  mine.  Cripple 
Creek,  Colo.,  has  returned  there  from  Oatman,  Arizona. 

J.  W.  McKim,  formerly  of  Salt  Lake  City,  but  for  some 
years  back  in  the  Transvaal,  has  arrived  in  San  Francisco. 

W.  L.  Cumings,  of  the  Bethlehem  Steel  Co.,  has  returned  to 
South  Bethlehem  after  spending  four  months  in  Chile  and 
Peru. 

E.  A.  Cappelen-Smith  has  been  elected  a  director  of  the 
Chile  Copper  Co.  and  the  Chile  Exploration  Co.  He  has  gone 
to  Chile. 

W.  R.  Van  Evera  consulting  engineer  for  the  Hill  Mines 
Co.  on  the  Cuyuna  Range,  has  returned  to  Virginia,  Minn., 
after  a  visit  to  New  York. 

S.  D.  Bridge,  who  for  the  past  26  years  has  been  Interested 
in  mining  in  Mexico,  returned  to  Monterey  Dec.  11  after  an 
absence  of  over  two  years. 

J.  H.  Plummer,  president  of  the  Dominion  Steel  Corpor¬ 
ation,  who  has  had  a  severe  attack  of  illness,  has  recovered 
sufficiently  to  attend  to  business. 

J.  Norman  Sherer,  of  Bellefonte,  Penn.,  has  been  made  su¬ 
perintendent  of  the  blast  furnaces  of  the  Reading  Iron  Co., 
Reading,  succeeding  Albert  Broden. 

L.  W.  Trumbull  is  now  in  the  oil  fields  of  southern  Illi¬ 
nois.  He  will  be  at  the  Raleigh,  Washington,  D.  C.,  during  the 
meeting  of  the  Geological  Society  of  America. 

Alfred  B.  lies,  of  the  Alaska  Copper  Corporation  and  lies 
Power,  Water  and  Light  Co.,  is  in  the  States  on  his  vacation. 
He  is  located  at  Strelna  on  the  Copper  River  Ry.  in  Alaska. 

Charles  A.  Sulzer  has  taken  over  the  lease  of  the  Alaska 
Industrial  Co.  at  Sulzer  and  in  future  will  handle  the  mine 
personally.  This  copper  mine  has  been  a  continuous  producer 
for  14  years. 

Charles  Andrews,  a  well  known  prospector  has  returned 
to  Winnipeg  from  the  Gold  Lake  district  where  he  made  im¬ 
portant  discoveries  and  staked  a  number  of  claims  for  the 
Harris  syndicate  of  Winnipeg. 

Col.  Thomas  Cantley,  president  of  the  Nova  Scotia  Steel 
and  Coal  Co.,  who  has  been  prominent  in  connection  with  the 
work  of  the  Canadian  Shell  Committee,  will  shortly  leave  for 
England  and  will  probably  make  a  six  months’  stay. 

Frederick  Pelter  has  severed  his  connection  as  coke  oven 
engineer  with  the  Gas  Machinery  Co.,  Cleveland,  Ohio.  For 
the  past  three  years  he  has  been  engaged  in  the  designing  and 
development  of  the  company’s  top  burner  regenerative  coke 
oven. 

Among  the  western  mining  men  attending  the  conference 
on  revision  of  the  mining  laws  at  Washington  on  Dec.  16 
were  George  A.  Collins,  of  Denver;  John  Kirchen,  of  Tonopah; 
E.  Percy  Smith  and  Ravenel  Macbeth  of  Wallace,  Idaho,  and 
S.  W.  Mudd,  of  Los  Angeles. 

Lome  A.  Campbell  has  been  appointed  Minister  of  Mines 
in  the  newly  formed  administration  of  British  Columbia.  He 
is  one  of  the  leading  business  men  of  the  interior  of  the  prov¬ 
ince  and  has  had  a  wide  practical  experience  in  connection 
with  mining  and  power  development. 

Henry  M.  Payne,  left  London  on  Dec.  11,  on  his  way  to 
Petrograd,  where  he  expected  to  arrive  about  Dec.  20.  He 
will  attend  further  sittings  of  the  Committee  of  Technical 
Experts  to  the  Lena-Lenskoie  controversy,  and  expects  to 
return  to  London  and  sail  for  America  in  January. 

Charles  E.  Duncan,  who  has  been  superintendent  of  the 
old  Cambria  works  at  Johnstown,  Penn.,  has  been  appointed 
general  superintendent  of  the  Donner  Steel  Co.  and  has 
entered  upon  his  duties  at  Buffalo.  He  went  to  Johnstown 
from  the  Carnegie  Steel  Co.  and  previously  had  been  super¬ 
intendent  of  the  Algoma  Steel  Co.  plant  at  Sault  Ste.  Marie. 

Secretary  Lane  has  ordered  the  transfer  of  R.  B.  Marshall, 
chief  geographer  of  the  Geological  Survey,  to  the  position  of 


superintendent  of  the  National  Parks,  effective  at  once,  and  to 
continue  during  the  balance  of  the  fiscal  year.  Sledge  Tatum 
has  been  designated  acting  chief  geographer,  and  he  will 
continue  to  serve  as  geographer  in  charge  of  the  Rocky  Moun¬ 
tain  Division. 

W.  L.  Smith,  manager  of  the  Mountain  King  Mining  Co., 
Valdez,  Alaska,  went  to  the  property  with  a  companion  late 
in  October  to  inspect  workings.  His  companion  returned  a 
few  days  afterward  and  Smith  was  expected  to  follow  in 
five  days.  On  Nov.  17,  three  weeks  later,  nothing  had  been 
heard  of  him  and  searching  parties  are  now  looking  for 
him. 


OBITUARY 

I _ _  _ 


Frank  Howard  Bailie  died  in  Pittsburgh,  Penn.,  Dec.  14 
aged  44  years.  He  was  born  in  Freeport,  Penn.,  but  spent 
most  of  his  life  in  Pittsburgh.  He  had  been  for  27  years 
past  connected  with  the  H.  K.  Porter  Co.,  of  which  concern 
he  was  assistant  sales  manager  at  the  time  of  his  death. 
He  leaves  a  widow  and  one  son. 

Sidney  E.  Bennett  died  in  Denver,  Colo.,  Dec.  11,  aged  33 
years.  He  was  graduated  from  Colorado  College  and  in 
1903  established  offices  in  Denver.  He  was  born  in  Brookfield, 
Mo.,  but  went  to  Colorado  when  a  young  man.  He  was  widely 
known  among  mining  men  in  that  state  and  throughout  the 
Rocky  Mountain  region,  in  which  he  traveled  extensively. 
For  several  years  he  represented  the  Hill  Publishing  Co.  in 
Colorado. 

Abraham  Overholt  Tinstman  died  at  Turtle  Creek,  Penn., 
Dec.  14,  aged  81  years.  Born  and  brought  up  at  Broad  Ford, 
Penn.,  he  was  one  of  the  first  to  enter  into  the  coke  busi¬ 
ness  in  the  Connellsville  region  50  years  ago.  He  was  a 
partner  with  Henry  Frick  in  starting  in  the  coke  business 
at  Broad  Ford  and  Mt.  Pleasant,  and  later  he  organized  the 
Connellsville  Coal  and  Iron  Co.  He  continued  in  the  coke  busi¬ 
ness  until  a  few  years  ago  when  he  retired. 

Richard  Henry  Lee  died  at  Lebanon,  Penn.,  Dec.  8,  aged 
66  years.  He  was  born  in  Pennsylvania  and  graduated  from 
Lehigh  University.  Soon  afterward  his  father  put  him  in 
charge  of  the  cold-blast  charcoal  furnaces  of  the  Logan  Iron 
and  Steel  Co.,  at  Burnham,  Penn.,  where  he  remained  for  six 
years.  Later  he  was  in  charge  of  blast  furnaces  for  the 
Colorado  Fuel  and  Iron  Co.,  the  Tennessee  Coal,  Iron  and  Rail¬ 
road  Co.,  the  Alabama  Steel  and  Iron  Co.,  the  Lackawanna 
Steel  Co.,  and  the  Shenandoah  Iron  Co.  For  three  years  past  he 
had  been  superintendent  of  Lebanon  furnaces  of  the  Penn¬ 
sylvania  Steel  Co.,  and  consulting  engineer  for  Dunbar  Fur¬ 
nace  of  the  American  Manganese  Manufacturing  Co.  He  was 
a  close  student  of  blast-furnace  operations  and  a  success¬ 
ful  experimenter,  solving  many  problems  in  the  management 
of  the  blast  furnace.  He  v/as  noted  for  his  kindness,  es¬ 
pecially  to  younger  men,  and  made  many  warm  friends  among 
his  associates.  He  was  a  member  of  the  American  Institute  of 
Mining  Engineers,  the  American  Iron  and  Steel  Institute  and 
the  Engineers’  Society  of  Western  Pennsylvania.  He  con¬ 
tributed  many  valuable  papers  to  the  technical  press  and  to 
the  “Transactions”  of  the  Institute  of  Mining  Engineers.  He 
leaves  a  widow  and  one  son. 


SOCIETIES 


Teknlk  Club  meeting,  Denver,  Dec.  14,  was  addressed  by 
J.  M.  Simpson  on  “The  Calcination  of  Zinc  Carbonate,”  and  by 
H.  B.  Barnes  on  “Excessive  Costs  of  Caring  for  Mental  De¬ 
fectives.” 

Society  of  Chemical  Industry — The  regular  meeting  of  the 
New  York  section  was  a  joint  meeting  with  the  Chemists’ 
Club  held  at  Rumford  Hall,  New  York.  The  evening  was  de¬ 
voted  to  a  lecture  on  “The  Production  of  Radium  from  Carno- 
tlte,”  by  Dr.  Charles  L.  Parsons,  of  the  Bureau  of  Mines, 
Washington,  in  which  he  gave  an  account  of  the  plant  which 
has  been  erected  in  Denver,  for  this  work. 

Colorado  School  of  Mines  has  begun  the  publication  of  a 
monthly  press  bulletin,  containing  items  of  Interest  to  the 
readers  of  mining  publications.  During  the  president’s  visit 
to  San  Francisco  he  arranged  for  the  purchase  of  numerous 
new  pieces  of  equipment  for  the  school’s  ore-testing  plant,  in¬ 
cluding  a  10-ton  Oliver  continuous  filter.  A  Flowers  viscosi¬ 
meter  for  testing  flotation  oils  has  also  been  purchased. 

Geological  Society  of  America — The  annual  meeting  of  this 
society  will  be  held  jointly  with  the  Association  of  American 
Geographers  in  Washington,  Dec.  28-Jan.  1.  Dr.  T.  W. 
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Vaughan,  of  the  Geological  Survey,  Is  chairman  of  the  com¬ 
mittee  on  arrrangements.  A.  H.  Brooks,  P.  L.  Ransome  and 
P.  S.  Smith  are  chairman  of  subcommittees  under  Dr. 
Vaughan.  This  committee  has  gone  to  a  considerable  amount 
of  work  to  arrange  for  ^  successful  meeting. 

University  of  Idaho — The  School  of  Mines  will  offer  during 
the  months  of  January  and  February,  1916,  a  short  course  for 
prospectors,  miners  and  millmen.  The  subjects  treated  will 
include  prospecting,  mineralogy,  mining  geology,  mining, 
metallurgy,  ore  dressing  and  concentration,  and  milling. 
There  are  no  fees  in  connection  with  any  of  these  courses, 
and  instruction  is  free.  The  work  is  laid  out  especially  for 
mature  men  who  desire  to  make  the  most  of  their  time  dur¬ 
ing  this  brief  period. 

Iron  and  Steel  Institute — A  circular  from  the  London  office 
says  that  the  Council  announces  that  -the  annual  meeting  has 
been  fixed  to  take  place  on  May  4  and  5,  and  the  autumn 
meeting  on  Sept.  21  and  22,  1916.  Both  meetings  will  be 
held  at  the  rooms  of  the  Institution  of  Civil  Engineers,  Great 
George  St.,  Westminster,  London.  Sir  William  Beardmore 
will  be  inducted  into  the  chair  as  the  new  President  of  the 
Institute,  in  succession  to  Dr.  Adolphe  Greiner.  The  Bessemer 
Gold  Medal  for  1916  will  be  presented  to  F.  W.  Harbord,  hon¬ 
orary  consulting  metallurgist  to  the  Ministry  of  Munitions. 
It  has  been  decided  not  to  hold  an  annual  dinner  next  year. 

Colorado  Scientific  Society  held  its  regular  monthly  meet¬ 
ing  Dec.  4.  The  attendance  and  interest  in  the  society  is 
better  this  fall  and  winter  than  it  has  been  for  several  years 
past.  Prof.  Herman  Fleck,  of  the  chemistry  department, 
Colorado  School  of  Mines,  read  a  paper  on  “Molybdenum,”  this 
being  the  second  in  a  series  of  four  lectures  on  rare  metals 
to  be  delivered  by  him  this  season.  He  covered  the  tech¬ 
nology  and  development  of  this  metal.  The  series  will  be 
eventually  published  as  a  bulletin.  This  w'as  the  meeting  at 
which  nominations  for  officers  were  made  and  the  following 
were  duly  nominated  for  1916:  President,  Howard  C.  Parme- 
lee;  first  vice-president,  Thomas  B.  Stearns;  second  vice-pres¬ 
ident,  Frank  E.  Shepard;  treasurer,  John  W.  Richards;  sec¬ 
retary,  Arthur  J.  Hoskin.  S.  A.  lonides  and  Victor  G.  Hills 
w'ere  nominated  on  the  executive  committee. 

University  of  Illinois — To  extend  and  strengthen  the  field 
of  its  graduate  work  in  engineering,  the  University  of  Illi¬ 
nois  has  since  1907  maintained  10  research  fellowships  in  the 
Engineering  Experiment  Station.  These  fellowships,  for  each 
of  which  there  is  an  annual  stipend  of  $500,  are  open  to 
graduates  of  approved  American  and  foreign  universities  and 
technical  schools.  Appointments  to  these  fellowships  are 
made  and  must  be  accepted  for  two  consecutive  collegiate 
years,  at  the  expiration  of  which  period,  if  all  requirements 
have  been  met,  the  master’s  degree  will  be  granted.  Not 
more  than  half  of  the  time  of  the  research  fellows  is  required 
in  connection  with  the  work  of  the  department  to  which  they 
are  assigned,  the  remainder  of  the  time  being  available  for 
graduate  study.  Nominations  to  fellowships,  accompanied  by 
assignments  to  special  departments  of  the  Engineering  Ex¬ 
periment  Station,  are  made  from  applications  received  by  the 
director  of  the  Station  each  year  not  later  than  Feb,  1.  These 
nominations  are  made  within  the  month  of  February  by  the 
station  staff,  subject  to  the  approval  of  the  faculty  of  the 
Graduate  School  and  the  president  of  the  University.  Ap¬ 
pointments  are  made  in  March,  and  they  take  effect  the  first 
day  of  the  following  September.  Vacancies  may  be  filled  by 
similar  nominations  and  appointments  at  other  times.  Nomi¬ 
nations  to  these  fellowships  are  based  upon  the  character, 
scholastic  attainments,  and  promise  of  success  in  the  princi¬ 
pal  line  of  study  or  research  to  which  the  candidate  pro¬ 
poses  to  devote  himself.  Preference  is  given  those  applicants 
who  have  had  some  practical  engineering  experience  follow¬ 
ing  their  undergraduate  work.  The  Engineering  Experiment 
Station,  an  organization  within  the  College  of  Engineering, 
was  established  in  1903  for  the  purpose  of  carrying  on  in¬ 
vestigations  in  the  various  branches  of  engineering,  and  for 
the  study  of  problems  of  importance  to  engineers  and  to  the 
manufacturing,  and  industrial  interests  of  the  State.  Re¬ 
search  work  may  be  undertaken  in  architecture,  architectural 
engineering,  chemistry,  civil  engineering,  electrical  engineer¬ 
ing,  mechanical  engineering,  mining  engineering,  municipal 
and  sanitary  engineering,  physics,  railway  engineering,  and  in 
theoretical  and  applied  mechanics.  The  work  of  the  Station  is 
closely  related  to  that  of  the  College  of  Engineering,  and  the 
heads  of  departments  in  the  College  constitute  the  admin¬ 
istrative  station  Staff.  Investigations  are  carried  on  by 
the  members  of  the  staff  and  other  members  of  the  instruc¬ 
tional  force  of  the  College  of  Engineering,  by  special  in 
vestlgators  employed  by  the  Station,  and  by  the  Research  Fel¬ 
lows.  By  action  of  the  Board  of  Trustees  on  Mar.  9,  1915, 
four  additional  research  fellowships  were  created  in  the 
Engineering  Experiment  Station,  making  14  in  all. 
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Among  the  orders  recently  booked  by  the  National  Transit 
Pump  and  Machine  Co.  is  one  for  three  of  its  new  type  of 
Diesel  oil  engines.  These  are  to  be  installed  in  the  Joplin 
zinc  district  and  will  be  an  innovation  in  prime  movers  in  that 
field.  The  Flannery  Zinc  Co.  of  Sarcoxie,  Mo.,  will  use  a  200- 
hp.  Diesel  oil  engine  to  drive  its  mill.  Another  of  150  hp.  is 
to  be  direct-connected  to  a  Sullivan  air  compressor.  A  third 
engine  and  pump  are  to  be  used  in  dewatering  its  mines  and 
will  be  the  first  Diesel  engine  pumping  unit  to  be  installed  In 
the  Joplin  district.  The  pump  barrels  will  be  30  ft.  below  the 
surface  while  engine  and  pump  will  be  above  ground,  a  new 
method  of  installation  in  which  the  National  Transit  people 
are  the  pioneers. 

The  Diamond  Power  Specialty  Co.,  manufacturer  of  Dia¬ 
mond  soot  blowers  to  suit  every  type  of  boiler,  has  announced 
an  Interesting  prize  article  contest  for  the  four  best  articles 
submitted  on  the  subject  of  mechanical  soot  blowers.  One 
hundred  dollars  in  gold  will  be  distributed,  divided  as  follows: 
First  prize,  $50;  second,  $25;  third,  $15;  fourth,  $10.  The  con¬ 
test  is  open  to  all  consulting  and  operating  engineers  and  to 
engineers-in-charge.  Articles  must  be  written  on  one  of  the 
following  subjects:  (A)  What  the  mechanical  soot  blower  has 
done  toward  greater  economy  and  efficiency  in  the  power 
plant;  (B)  The  mechanical  soot  blower  versus  the  hand 
method;  (C)  Why  I  indorse  the  use  of  mechanical  soot  blow¬ 
ers;  (D)  Why  I  have  changed  my  attitude  in  favor  of  me¬ 
chanical  soot  blowers.  Only  one  article  will  be  accepted  from 
each  contestant.  No  article  less  than  1,000  words  in  length 
will  be  accepted  and  articles  should  not  be  more  than  5,000 
words  in  length.  Articles  must  be  in  the  hands  of  the  Dia¬ 
mond  Power  Specialty  Co.,  Detroit,  on  or  before  Mar.  1,  1916. 
Articles  must  be  written  in  ink,  or  typewritten,  on  one  side  of 
an  8V^xll-in.  sheet,  or  near  this  size.  The  Diamond  Power 
Specialty  Co.  reserves  the  right  to  use  any  of  the  manuscripts 
in  any  way  it  chooses.  The  first  four  prize-winning  articles 
will  be  published.  No  article  accepted  for  competition  unless 
proper  entry  is  made  before  the  article  is  submitted.  Arti¬ 
cles  should  be  sent  rolled  or  fiat,  not  folded.  Entry  blanks 
and  further  particulars  may  be  had  by  addressing  the  Prize 
Article  Contest  Department,  care  of  Diamond  Power  Specialty 
Co.,  Detroit,  Mich.  Names  of  the  prize  winners  will  be  an¬ 
nounced  in  this  publication. 


NEW  PATENTS  I 

i  I 

i  I 

United  States  patent  specifications  listed  below  may  be 
obtained  from  “The  Engineering  and  Mining  Journal”  at  25c. 
each.  British  patents  are  supplied  at  40c.  each. 

ALLOY — Metal  Alloy  of  Iron,  Cobalt  and  Manganese.  Rich¬ 
ard  H.  Patch,  Philadelphia,  Penn.  (U.  S.  No.  1,162,186;  Nov.  30, 
1915.) 

ALLOY  of  Copper,  Nickel,  Vanadium,  Spelter,  Tin  and 
Aluminum.  Charles  Ramsden  Denton,  Sheffield,  England. 
(U.  S.  No.  1,162,226;  Nov,  30,  1915.) 

BLAST-FURNACE  SLAGS — Improvements  in  the  Utiliza¬ 
tion  of  Blast-Furnace  Slag  and  in  the  Recovery  of  Product 
Therefrom.  T.  Twynam,  Redcar,  Yorks.,  Eng.  (Brit.  No. 
20,258  of  1914.) 

CONCENTRATORS — Head-Motion  for  Concentrators.  John 
F.  Isbell,  Los  Angeles,  Calif.,  assignor  to  Orren  Allen,  Denver, 
Colo.  (U.  S.  No.  1,163,345;  Dec.  7,  1915.) 

DRILL-ROD  EXTRACTOR.  William  Schildwachter,  Wal¬ 
worth.  Neb.  (U.  S.  No.  1,163,560;  Dec.  7,  1915.) 

DRILLS — Improvements  in  Power-Driven  Rock  Drills.  M. 
Kellow,  Penrhyndeudraeth,  North  Wales.  (Brit.  No.  11,564 
of  1915.) 

ELECTRIC  FURNACE.  Carl  Hering,  Philadelphia,  Penn. 
(U.  S.  No.  1,162,773;  Dec.  7,  1915.) 

ELECTRIC  FURNACE.  James  M.  Lohr  and  Horace  W. 
Gillett,  Ithaca,  N.  Y.  (U.  S.  Nos.  1,162,178  and  1,162,179;  Nov. 
30.  1915.) 

FUEL — Powdered-Fuel  Feeder.  Walter  L.  Caven,  Cincin¬ 
nati,  Ohio,  assignor  of  one-half  to  M'alter  Macleod,  Cincinnati, 
Ohio.  (U.  S.  No.  1,162,221;  Nov.  30,  1915.) 

FURNACE — Ore  Furnace.  Howard  F.  Wierum,  Upper 
Montclair,  N.  J.  (U.  S.  No.  1,162,894;  Dec.  7,  1915.) 

HEAT-INSULATING  MATERIAL.  Clarence  P.  Byrnes, 
Sewickley,  Penn.  (U.  S.  No.  1,162,450;  Nov.  30,  1915.) 

HOISTING — Locking  Device  for  Hoisting  Apparatus.  Wil¬ 
liam  Rutan,  New  York,  N.  Y.,  assignor  to  Glllis  &  Geoghegan, 
New  York,  N.  Y.,  a  Firm.  (U.  S.  No.  1,163,176;  Dec.  7,  1915.) 

LEACHING — Process  of  Treating  Metallic  Ores.  Axel 
Estelle,  Hagen,  Westphalia,  Germany.  (U.  S.  No.  1,162,150;; 
Nov.  30,  1915.) 

MAGNETIC  SEPARATION — Improvements  in  Magnetic' 
Separation.  Stephan  Bruck,  Charlottenberg,  Germany.  (Brit. 
No.  20,551  of  1914.1  i 
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SAN  FRANCISCO — Dec.  15 

Modoc  County  Mineni  are  showing  a  persistence  that  should 
be  rewarded.  The  Sunshine  and  the  Modoc  mines  in  High- 
grade  district  have  laid  in  winter  supplies  and  are  deter¬ 
mined  to  proceed  with  development  and  extraction  of  ship¬ 
ping  ore  during  the  winter.  Several  other  companies  are 
getting  their  affairs  in  shape  to  resume  active  operation 
next  spring.  The  miner  who  has  faith  enough  in  his  mine  to 
lay  in  a  supply  of  provisions  and  material  to  keep  his  property 
going  through  a  winter  in  Modoc  county,  is  entitled  to  large 
returns  on  the  investment  of  money  and  energy.  Besides  the 
operation  in  Hlghgrade  district  there  is  very  little  mining  be¬ 
ing  carried  on  in  Modoc  county.  When  the  district  was  first 
opened  up  three  or  four  years  ago  a  boom  was  started  which 
was  not  warranted  and  which  gave  the  camp  a  black  eye  and 
discouraged  a  number  of  investors  who  otherwise  would  have 
been  of  value  to  the  camp.  But  some  men  who  were  pioneers 
in  Hlghgrade  are  sticking  to  it  with  determination. 

Amador  County  Merchants  are  proposing  a  bond  issue  of 
$250,000  for  good  roads.  The  county  is  paying  out  from  $20,- 
000  to  $25,000  a  year  on  roads,  and  as  this  amount  would  be 
sufficient  to  meet  the  Interest  on  the  bond  issue,  and  provide  for 
sinking  fund,  the  bond  plan  would  provide  the  needed  high¬ 
ways  without  increase  of  taxes.  The  matter  was  considered 
at  a  meeting  of  the  merchants  at  Plymouth  and  the  recomen- 
dation  was  made  by  a  former  chairman  of  the  board  of  su¬ 
pervisors.  All  the  merchants  present  Indorsed  the  plan  and 
it  is  believed  that  the  bond  issue  will  be  voted  upon  early  in 
1916.  The  annual  payroll  of  the  mines  and  other  industries  in 
Amador  County  amounts  to  $1,250,000.  The  transportation  fa¬ 
cilities  are  chiefly  confined  to  the  Amador  Central  Ry.  run¬ 
ning  between  lone  and  Martell.  This  road  is  not  available  to 
all  parts  of  the  county,  and  supplies  for  the  mines  must  be 
taken  in  by  way  of  lone  or  Latrobe  and  wagon-hauled  to  the 
mines.  In  some  cases  motor  trucks  are  used.  But  the  roads 
are  not  in  good  order  fbr  either  motor  trucks  or  wagons. 
With  a  good  highway  from  Jackson,  Sutter  Creek,  Amador 
City,  Dry  Creek  and  Plymouth,  thence  to  Sacramento  the 
merchants  claim  their  transportation  costs  could  be  re¬ 
duced  by  moving  of  water-borne  freight  from  Sacramento  by 
motor  trucks.  The  proposed  road  work  would  include  13 
mi.  to  connect  with  the  Sacramento  County  line  at  which 
point  connection  would  be  made  with  the  road  leaving  Sacra¬ 
mento  by  the  way  of  Slough  House.  At  present  there  are 
15  ml.  of  this  road  beyond  Walsh  station  in  Sacramento 
County  that  would  have  to  be  paved  before  the  highway  could 
be  completed  and  ready  for  use  through  from  Sacramento  to 
Jackson.  There  is  little  doubt  that  Sacramento  would  do  this 
necessary  work  as  direct  haulage  from  Sacramento  to  the 
mines  would  be  an  important  feature,  well  worth  the  ex¬ 
penditure. 

BUTTE — Dec.  10 

Increased  Activity  In  the  Phllipsburg  District  following 
recent  rise  in  silver  is  reported.  Prominent  among  developing 
companies  are  Mondamin,  which  during  past  season  has  ex¬ 
pended  for  equipment  and  mining  over  $22,000.  Among  leas¬ 
ers,  Courtney  Bros.,  operating  Coyle  property  in  Hasmark, 
has  successfully  exploited  •  silver-lead  deposit  from  which 
they  have  made  several  shipments  of  pay  ore.  McLure  Bros, 
operating  Sunrise  property  at  Henderson,  has  recommenced 
shipment  of  copper  ores  from  that  property.  Various  leasers 
on  ground  of  Phillpsburg  Mining  company  at  the  Hobo, 
Trout  and  other  claims,  have  shipped  cars  of  ore  running  as 
high  as  10%  copper  and  others  as  high  as  100  oz.  silver. 
Johnson  and  Thomas  who  have  a  lease  on  Gold  Reef  in  South 
Boulder  district  have  installed  a  cyanide  plant  that  is  suc¬ 
cessfully  treating  gold  ores  from  that  property.  Granite 
Bi-Metallic  Consolidated  Co.  has  inaugurated  campaign  of 
surface  and  underground  prospecting  to  disclose  any  here¬ 
tofore  unknown  orebodies.  During  the  last  year  company’s 
property  has  been  a  continuous  producer  and  has  shipped  over 
300  cars  of  ore  of  all  classes. 

DENVER — Deo.  17 

Cripple  Creek  Distriet’s  Production  for  December  is  esti¬ 
mated  at  83,550  tons,  making  year’s  output  982,697  tons  of  a 
gross  valuation  of  $16,135,164.  This  means  an  average  monthly 
production  of  about  $1,345,000,  which  closely  tallies  with  De¬ 
cember  figure.  The  lowest  production  for  the  year  was  in 


January  when  it  was  $1,121,884:  The  highest  was  in  March, 
$1,986,493.  The  greatest  tonnage  in  a  single  month  was  92,175 
for  October. 

A  Redaction  in  the  Treatment  Rates  at  the  two  big 
custom  mills  at  Colorado  City — the  Portland  and  the  Golden 
Cycle  will  be  announced  soon,  it  is  said.  This  will  lessen  the 
nominal  treatment  charge  on  low-grade  Cripple  Creek  ores 
by  $1  per  ton,  the  new  rate  being  $2.  Heretofore,  milling 
companies  have  paid  the  freight  which  averages  about  50c.  per 
ton;  but,  under  the  new  terms,  the  shipper  will  pay  his 
own  freight,  so  that  the  proposed  change  really  means  a  sav¬ 
ing  to  him  of  about  50c.  per  ton,  while  the  treatment  rate 
is  really  lowered  only  the  same  amount. 

Boulder  County’s  Mineral  Statistics  for  1915  have  been  es¬ 
timated  by  the  Boulder  Commercial  Association  and  an¬ 
nouncement  is  made  that  tungsten  leads,  by  far,  in  the  output 
of  minerals — viewed  from  the  standpoint  of  value.  It  is 
believed  the  year’s  production  of  this  kind  of  ore  will  be 
about  1,440  tons  with  a  valuation  of  $1,687,300.  This  ore, 
therefore,  would  appear  to  have  averaged  more  than  $1,170 
per  ton.  A  “dicker”  between  a  miner  and  a  purchaser  of 
this  class  of  ore  last  week  resulted  in  the  closing  of  a  sale 
of  a  small  lot  of  high-grade  stuff  at  $60  per  unit. 

Breckenrldge  Used  to  be  Famous  as  a  producer  of  hand¬ 
some  specimens  of  free  gold.  Many  remarkable  pockets 
were  encountered  in  the  early  days  but  not  much  has  been 
heard  of  such  bodies  for  a  good  while.  Interest  in  them  has 
been  revived  by  the  recent  opening  of  a  bonanza  in  the  Dun- 
kin  mine  on  Nigger  Hill,  where  leasers  took  out  240  lb.  of 
stuff  said  to  average  80%  fine  gold  beside  much  second-grade 
material  worth  about  $1,000  per  ton.  The  pocket  will  prob¬ 
ably  show  a  production  of  $40,000. 

Idaho  Springs  Shows  More  Activity  than  for  a  decade  past. 
This  pretty  little  mountain  city  has,  recently,  been  much  ad¬ 
vertised  as  a  summer  and  health  resort  because  of  its 
splendid  hot  and  cold  springs  that  are  claimed  to  possess 
radioactivity.  Indications  are,  however,  that  mining  will 
again  become  the  leading  industry.  In  the  “silver  days,”  this 
town  was  lively:  With  the  termination  of  high  prices  for 
silver,  there  came  a  slump.  Owing  to  numerous  shady  mining 
deals  that  had  disgraced  the  district,  it  was  difficult,  for  a 
long  time,  to  secure  the  attention  of  investors  to  its  mineral 
merits.  With  interest  again  centering  in  the  mining  in¬ 
dustry  in  general  and  the  near-elimination  of  questionable 
financial  practices,  this  district  should  thrive.  Already  several 
projects  of  significance  have  been  financed.  The  McClelland 
Tunnel,  started  as  a  crosscut  drainage,  transportation  and 
development  adit  toward  the  Lamartine  part  of  the  county 
and  driven  in  about  1%  miles,  has  been  newly  re-financed  and 
operations  are  about  to  resume.  The  Bellevue-Hudson,  Amer¬ 
ican  Sisters,  Boulder  Nest,  St.  James,  Tabor,  Jo  Reynolds  and 
Commodore  Tunnel  are  among  other  old  properties  that  prom¬ 
ise  to  resume  operations  in  the  near  future. 

SALT  LAKE  CITY — Dec.  16 

Salt  Lake  Stock  and  Mining  Exchange  during  November 
traded  in  1,335,668  shares  of  stock,  valued  at  $349,693;  an 
increase  of  $109,662  over  October.  During  11  months  of  the 
year  there  were  sold  15,461,931  shares  of  stock  valued  at 
$3,388,875  as  compared  with  3,387,020  shares  valued  at  $693,- 
472  during  1914. 

A  Sulphuric-Acid  Plant  is  to  be  built  in  Salt  Lake  valley 
by  the  American  Smelting  and  Refining  Co.  in  the  near 
future.  The  initial  capacity  is  expected  to  be  100  tons  per 
day,  which  can  be  increased  as  desired.  Fumes  from  the 
smelters  will  be  utilized.  This  crystallizes  plans  which  have 
been  under  consideration  for  several  years  and  have  included 
almost  every  form  of  smoke  consumer  and  utilizer. 

Zinc  Shipmenta  continue  from  the  Lakeview  mining  dis¬ 
trict  on  Promontory  Point  near  Ogden.  During  November, 
the  Lakeview  Mining  Co.  made  net  earnings  of  $31,000,  from 
the  shipment  of  19  cars  of  zinc  ore.  Including  four  cars  by 
lessees.  This  ore  averaged  32%  zinc.  The  first  work  as  done 
in  March  of  this  year,  and  shipments  were  begun  in  May,  from 
which  time  the  property  has  been  self  supporting,  and  on  a 
dividend-paying  basis.  In  December  eight  cars  or  about  400 
tons  had  been  shipped  up  to  the  time  that  the  dividend  was 
paid. 
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WAIiLACE.  IDAHO — Dec.  18 

Tke  Mineral  Production  of  Idaho  for  the  year  1914  was 
$24,976,706,  and  of  this  $23,607,604,  or  about  95%  came  from 
the  Coeur  d’Alene  district  in  Shoshone  County.  State  Mine 
Inspector  Robert  N.  Bell,  who  spent  several  weeks  in  this 
district  last  month,  estimates  that  the  production  this  year 
will  exceed  $30,000,000.  The  large  increase  implied  in  his  esti¬ 
mate  will  come  largely  from  Coeur  d’Alene  mines,  probably  in 
about  the  same  proportion  as  production  in  1914.  The  ton¬ 
nage  for  1915  will  probably  not  show  much  if  any  increase, 
the  large  increase  in  value  being  due  to  the  high  prices  of 
lead  and  spelter.  Two  of  the  largest  producers,  the  Hercules 
and  the  Morning,  were  shut  down  several  months  during  the 
present  year,  otherwise  there  would  have  been  a  great  in¬ 
crease  in  tonnage  also.  The  dividend  record  for  Cceur  d’Alene 
mines  will  be  far  in  excess  of  any  year  in  the  history  of  the 
district.  Last  year  the  total  dividends  amounted  to  $6,042,752 
and  was  the  highest  record.  This  year  dividends  have  now 
been  declared  amounting  to  $8,952,429.  These  figures  are 
from  official  sources  with  the  exception  of  the  Hercules,  which 
is  estimated.  The  final  figures  will  be  in  excess  of  $9,000,000 
and  possibly  $10,000,000.  Dividends  for  December  already  paid 
and  to  be  paid  before  the  first  of  the  year  amount  to  $1,377,- 
985.  This  forecasts  a  Merry  Christmas  to  many  stockholders 
scattered  all  over  the  country  and  to  thousands  who  receive 
good  wages  and  steady  employment  through  the  operations  of 
the  mines. 

The  Golden  Chest,  in  what  is  commonly  referred  to  as  the 
gold  belt  of  the  Coeur  d’Alene  district,  has  been  the  center  of 
much  interest  the  past  few  weeks.  Many  years  ago  the  mine 
produced  considerable  gold,  but  questionable  management  and 
litigation  long  since  forced  it  into  idleness.  The  property 
has  been  quite  extensively  developed  and  has  a  20-stamp  mill. 
The  company  owns  37  patented  claims  and  valuable  water 
rights.  After  passing  through  many  legal  entanglements, 
the  property  is  now  owned  by  Samuel  Green  of  New  York. 
Mr.  Green  was  here  last  week  and  coincident  with  his  com¬ 
ing  also  appeared  several  mining  engineers  and  geologists,  all 
apparently  bent  upon  examining  the  Golden  Chest.  There 
has  been  more  or  less  mystery  about  the  coming  of  these  ex¬ 
perts  which  time  alone  will  solve.  However,  one  highly  in¬ 
teresting  fact  has  been  disclosed  in  connection  with  this 
famous  old  gold  mine.  In  the  old  days  when  mining  methods 
were  more  crude  and  less  attention  was  given  to  careful 
analysis  of  ores,  particularly  free  gold,  much  difficulty  was 
experienced  in  saving  the  gold  in  Golden  Chest  ore  on  ac¬ 
count  of  the  heavy  gangue,  which  was  recognized  as  an 
unusual  substance  accompanying  the  quartz,  but  which  no 
one  appears  to  have  taken  the  trouble  to  analyze.  It  is  now 
learned  that  this  troublesome  stuff  was  scheelite  (tungsten) 
and  that  it  is  found  in  combination  with  the  quartz  through¬ 
out  the  Golden  Chest  vein.  Much  of  it  was  left  in  the  stopes 
by  the  early  day  miners,  while  many  tons  went  into  the  creek 
as  tailings  from  the  mill.  At  that  time  tungsten  was  worth 
about  $300  per  ton,  while  now,  thanks  to  the  war,  it  is  worth 
over  $3,000  per  ton.  This  has  infused  new  life  into  the  long 
abandoned  proposition.  While  Mr.  Green  was  here  he  started 
men  retimbering  and  generally  repairing  the  underground 
works  and  tungsten  ore  is  now  being  sacked  for  shipment. 
In  addition  to  the  tungsten,  it  is  the  opinion  of  capable 
mining  men  that  under  modern  nethods  of  mining  and  milling 
the  Golden  Chest  may  again  come  back  as  a  gold  producer. 

BELLEVIJH,  IDAHO — Dec.  15 

The  Croesus  Gold  Mine  has  been  taken  over  by  a  Spokane, 
Wash.,  group  headed  by  Fred  C.  Robertson.  Possession  was 
given  by  Kilpatrick  Bros.,  the  owners,  Dec.  1.  This  is  the 
property  purchased  a  year  ago  by  Robert  T.  Tustin  and  asso¬ 
ciates,  who  contemporaneously  with  its  purchase,  also  pur¬ 
chased  the  Old  Vienna  property.  The  bond  was  forfeited  as  to 
the  Croesus,  and  the  forfeit  money  abandoned,  in  favor  of  the 
Vienna  property,  on  which  property  a  large  number  of  men 
have  been  working  since  early  summer.  The  first  car  of  ore 
from  development,  high-grade  silver  running  as  high  as  1,500 
oz.  to  the  ton,  is  Just  now  being  loaded  at  Ketchum — the 
nearest  railroad  point. 

The  Old  Red  Elephant  Mine,  which  was  in  early  days  one 
of  the  bonanza  producers  of  the  Bullion  District,  situated  on 
the  opposite  side  of  the  diorite  flow  whose  eastern  contract 
produced  the  famous  Minnie  Moore,  Queen  and  other  bo¬ 
nanzas  in  the  ’808,  struck  the  vein  in  the  2,600-ft.  crosscut 
driven  for  the  purpose.  The  pay  streak  was  a  few  inches 
over  8  ft.  wide — about  one-third  of  the  ore  being  first-class 
shipping,  and  the  balance  the  regular  grade  of  old  Original 
Red  Elephant  mill  rock.  These  ores  average  70%  lead  and 
130  oz.  of  silver.  The  Company  celebrated  the  “melon”  in 
Chicago  last  week,  by  ordering  a  100-ton  mill  erected  as  soon 
as  possible,  together  with  a  complete  mining  equipment.  J. 
G.  Sawyer  is  to  be  in  charge  of  the  work. 


LOVELOCK.  NEV. — Dec.  14 

An  Industrious  Little  Badger  was  unconsciously  the  cause, 
this  week,  of  the  discovery  of  a  new  antimony  lead  at  Ante¬ 
lope  Springs,  about  25  ml.  from  here,  which  gives  great 
promise.  While  digging  his  hole,  the  badger  threw  out  small 
portions  of  float  rich  in  antimony.  J.  H.  Caustin  noticed  these 
specimens  while  prospecting.  He  made  an  investigation 
which  resulted  in  the  uncovering  at  the  grass  roots  a  lead 
that  runs  between  50  and  60%  antimony.  The  vein  is  5  ft. 
wide  at  the  surface,  and  has  been  uncovered  for  a  distance  of 
40  ft.  Ten  tons  of  this  ore  was  removed  in  one  day. 

MORENCI,  ARIZ _ Dec.  16 

Strikers  Held  up  and  Searched  two  A.  &  N.  M.  trains  few 
miles  below  Clifton  last  week.  Contractors  who  had  agreed 
to  do  Arizona  Copper  Co.’s  assessment  work  were  run  out  of 
town,  although  contractors  offered  wages  that  the  strikers 
were  asking  for.  If  the  union  does  not  change  its  attitude 
about  the  assessment  work*  the  Detroit  and  Arizona  companies 
will  have  155  mining  claims  go  by  default. 

LEAD,  S.  D. — Dec.  18 

In  the  Black  Hills,  there  has  been  comparatively  little  ac¬ 
tivity  during  the  past  year — except  in  tungsten,  owing  to 
the  phenomenal  rise  in  price  of  that  metal.  Several  carloads 
have  been  shipped  by  Wasp  No.  2  and  one  by  Homestake,  the 
latter  being  from  the  old  Hidden  Fortune  ground.  Selected 
high-grade  ore  as  shipped  is  reported  nearly  50%  tungsten 
trioxlde,  but  there  is  much  of  lower  grade,  and  the  Wasp  is 
installing  a  concentrator  to  treat  this.  The  ore  is  wolframite. 
No  new  deposits  have  been  announced.  The  Wabel  property 
near  Hill  City  was  sold  during  the  year.  Much  prospecting 
has  been  done  in  a  small  way  for  other  rare  elements,  but 
though  molybdenum,  vanadium,  and  uranium  have  all  been 
found  in  the  Hills,  no  occurrence  of  commercial  importance  is 
known.  Changes  at  the  Homestake  consist  in  the  remodeling 
of  the  B.  &  M.  (or  Old  Abe)  shaft,  now  equipped  with  a  Nord- 
berg  hoist;  an  Edgemoor  boiler  plant  supplies  steam  to  this 
and  a  turbo-generator  plant  auxiliary  to  the  Spearflsh  hydro¬ 
electric  system,  some  current  having  hitherto  been  purchased. 
The  Hanna  pumping  station  has  also  been  electrified.  Metal¬ 
lurgical  changes — in  the  direction  of  increasing  the  weight 
of  stamps,  using  heavier  heads,  and  casting  mortars  with  open 
fronts  and  backs — have  been  made.  Labor  conditions  are 
unchanged.  The  Homestake,  following  the  practice  of  the 
past  few  years,  has  announced  that  a  7%  addition  to  the  year’s 
wages  will  be  paid  to  all  employees  on  the  December  pay¬ 
roll.  Trojan,  Golden  Reward,  and  Mogul  continue  running  on 
the  same  scale  as  last  year. 

BIWABIK,  MINN. — Dec.  18 

Shortage  of  Labor  being  keenly  felt  in  this  district.  At  the 
Bangor  and  Mohawk  mines  difficulty  was  experienced  in  se¬ 
curing  enough  men  for  third  shift.  Several  hundred  more 
men  could  be  given  full  winter’s  work  here  this  season.  In 
Virginia  District  the  situation  is  not  so  acute.  Virginia  & 
Rainy  Lake  Lumber  Co.  has  established  17  camps,  employ¬ 
ing  upward  of  3,000  men,  at  wage  increase  of  50%  over  last 
season.  The  various  mining  companies  centering  at  Virginia 
will  keep  2,000  men  at  work  through  the  winter,  while  an 
equal  number  are  employed  at  Chisholm.  Outlook  is  that 
labor  costs  will  keep  pace  with  advanced  ore  prices  for  1916. 
With  the  European  sources  of  labor  closed,  if  the  prediction 
of  a  55,000,000-ton  production  is  to  be  realized,  it  seems  that 
laborer  will  participate  in  war  profits. 

TORONTO — Dec.  18 

The  King  Dodds  Vein,  the  discovery  of  which  occasioned 
the  Kowkash  gold  rush,  has  pinched  out  a  few  feet  below  the 
surface,  according  to  information  received  at  the  Ontario 
Bureau  of  Mines.  The  report  of  Percy  E.  Hopkins,  who 
investigated  the  district  some  weeks  since,  is  stated  to  be 
satisfactory  especially  as  regards  other  veins  found  further 
west  along  the  line  of  the  National  Transcontinental  Railway, 
but  is  not  being  published — as  it  was  considered  that  sufficient 
development  had  not  been  carried  on  to  permit  examination 
as  a  basis  for  determining  the  extent  of  the  orebodies. 

There  Is  Much  Complaining  among  the  mining  men  of 
Manitoba  as  to  the  operation  of  the  provincial  mining  law 
which  requires  a  mining  company  to  be  on  a  dividend-paying 
basis  before  stock  can  be  offered  to  the  public.  It  is  asserted 
that  this  provision  makes  it  very  difficult  to  secure  capital 
for  legitimate  development  purposes,  and  that  it  has  the 
effect  of  giving  the  control  to  American  capitalists,  who 
buy  up  claims  at  a  low  price  and  organize  companies  in  the 
United  States.  Prof.  Wallace,  of  Manitoba  University,  who 
has  been  delivering  a  series  of  lectures  on  the  gold  deposits 
of  the.,province,  has  made  the  suggestion  that  sales  of  stock 
in  non-dividend-paying  companies  should  be  permitted  on  the 
condition  that  the  money  so  secured  should  be  placed  In  the 
hands  of  trustees,  who  would  see  that  it  was  properly  ex¬ 
pended  for  the  development  and  equipment  of  the  mines. 
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ARIZONA 

Cochise  County 

DRAGOON  TUNGSTEN  (Dragoon) — Arizona’s  biggest 
tungsten  producer.  Shipping  6  tons  concentrates  daily  to  re¬ 
duction  works  at  Rochester,  N.  Y. 

Mohave  County 

ORPHAN  (Secret  Pass) — O.  T.  Janies  is  milling  about  1 
ton  every  8  hr.  with  2-stamp  mill  and  is  saving  |10  per 
hour. 

LEVIATHAN  COPPER  (Cedar)— Has  shaft  down  200  ft. 
and  has  opened  up  large  deposits  of  ore,  carrying  copper 
and  molybdenum. 

AMERICAN  MOLYBDENUM  (Cedar) — Company  has  built 
oil  flotation  and  concentration  plant  of  about  25  tons  ca¬ 
pacity  for  experimentation  purposes.  Ore  assaying  from  2% 
to  25%  in  molybdenum  has  been  found  in  shaft  on  12-ft. 
ledge. 

UNION  BASIN  (Golconda) — Operating  Golconda  mine,  20 
mi.  north  of  Kingman,  has  declared  $8^000  dividend,  second 
of  the  same  size  since  present  owner,  N.  L.  Amster,  of  Bos¬ 
ton,  acquired  control,  June  1,  1915.  Company  is  building  oil 
flotation  plant  and  an  electric  power  line  from  Kingman.  The 
main  shaft  is  now  900  ft.  deep. 

Pima  County 

CALERO  (Twin  Buttes) — Green,  Adams  and  Page  have 
bought  this  mine  and  have  begun  to  ship  4%%  copper  ore. 

CACILLO  (Tucson) — This  property,  40  mi.  west  of  Tucson, 
is  reported  bonded  for  $150,000.  Julian  Johnson  has  developed 
mine,  hauling  ore  to  Tucson  for  shipment  to  El  Paso  smelter. 

MARY  JANE  (Nogales) — A.  D.  McGhan  is  building  wagon 
road  to  this  property,  14  mi.  north  of  Nogales.  He  intends  to 
drive  tunnel  into  hill,  which  has  several  veins  of  gold, 
silver  and  copper  on  surface. 

NEW  VENTURE  PLACER  (Amado  Station) — Company  is 
taking  out  about  100  cu.yd.  per  day,  average  $1.25  per  yd. 
Recently  Installed  Clark  dry  machines.  Property  is  60  ml. 
southwest  of  Tucson  and  20  ml.  west  of  Amado.  L.  C.  Friend, 
manager.  Estimated  4,200  acres  of  gravel,  averaging  $1  per 
cu.yd.  Papago  Indians  and  Mexicans  have  known  and  worked 
placers  for  many  years. 

Yavapai  County 

MORE  LOCATION  NOTICES  were  filed  in  first  11  months 
of  this  year  in  Yavapai  county  than  in  whole  of  1914.  Up  to 
first  of  December  1115  notices  had  been  filed  as  compared  with 
850  for  year  1914.  November  was  record-breaking  month  ex¬ 
ceeding  all  records  since  the  spring  of  1907. 

COPPER  QUEEN  GOLD  (Mayer) — Is  preparing  to  re¬ 
sume  operations  after  several  months’  idleness. 

BLACK  CHIEF  (Prescott) — Plans  for  refinancing  com¬ 
pleted;  active  operations  will  begin  at  once.  New  pumping 
plant  to  be  installed. 

CALIFORNIA 

Amador  County 

KELLY  (Jackson) — Tunnel  being  retimbered  at  portal  and 
other  repairs  being  made.  Property  situated  about  3  ml. 
south  of  Jackson:  formerly  operated  by  Owen  Kelly.  After 
his  death  property  purchased  by  Charles  Vicinl. 

JOE  DAVIS  (Amador  City) — William  J.  McGee,  United 
States  subtreasurer,  has  secured  control  of  property  known 
as  North  California  and  Joe  Davis  Mines.  Former  directors 
resigned  and  following  have  been  elected:  W.  J.  McGee, 
Ralph  McGee,  C.  R.  Downs,  Charles  Glllls,  Emma  Parrow. 
Assessment  of  5c.  per  share  levied.  Office  of  company  re¬ 
moved  to  Sutter  Creek. 

Calaveras  County 

PIONEER  CHIEF  (San  Andreas) — Three  new  transformers 
Installed.  Development  showing  good  results;  day  and  night 
shifts  being  worked.  Joseph  E.  King  is  superintendent. 

TULLOCH  (Angels  Camp) — Property  taken  over  by 
Thomas  Lane.  Was  formerly  producer;  been  idle  number  of 
years.  The  200-ft.  shaft  will  be  deepened  to  800  ft. 

ROBBERS  ROOST  (Nlmshew) — Pay  gravel  is  being  worked 
and  company  has  done  large  amount  of  development  including 
construction  of  reservoir  and  drain  tunnel  half-mile  long. 

Rldorado  County 

GEORGIA  SLIDE  (Georgetown) — Property  being  developed 
under  bond  taken  Eastern  men,  represented  by  Robert  E. 
Cranston,  of  San  Francisco.  Teams  and  motor-trucks  are 
hauling  in  supplies.  Air  compressor  and  other  machinery  will 
be  installed. 

Inyo  County 

POWELL’S  CAMP  west  of  Randsburg  is  showing  a  great 
deal  of  activity,  Roschl,  Lawrence,  Watchman,  Sanderson 
and  Powell  are  extracting  large  amounts  of  low-grade 
tungsten  ore. 

CERRO  GORDO  (Keeler) — Contract  made  with  Southern 
Sierras  Power  Co.  for  electric  power  for  mine  and  camp  pur¬ 
poses.  Transmission  by  pole  line  from  Keeler. 

SKTDOO  (Skldoo) — An  oil-fired  boiler  has  been  installed 
tor  heating  cyanide  solution. 


Nevada  County 

GOLDEN  CENTER  (Grass  Valley) — New  hoist  put  In  oper¬ 
ation  Dec.  4.  The  10-stamp  mill  will  be  doubled  and  cyanide 
plant  installed. 

UNION  (North  Bloomfield) — Tunnel  will  be  driven  40  ft. 
further  where  it  will  intersect  bottom  of  old  incline  shaft  that 
was  sunk  to  gravel  channel. 

Sierra  Connty 

OXFORD-GOLD  BLUFF  (Downievllle) — ASrial  tramway 
being  installed  to  transport  ore  from  Oxford  ground  to  Gold 
Bluff  mill.  Both  mines  operated  by  Clift  Leasing  Co.,  of  Salt 
Lake  City. 

TWENTY-ONE  (Alleghany) — Following  judgment  for  $25,- 
000  and  costs  by  Federal  Court  at  San  Francisco,  in  favor  of 
U.  S.  Senator  William  Flynn,  of  Pittsburgh,  Penn.,  against 
officers  and  stockholders,  on  charge  of  selling  him  “salted” 
mine,  comes  information  of  strike  of  bonanza  ore  of  same 
character  as  that  produced  by  Tightner,  Oriental  and  other 
famous  mines  on  same  serpentine  belt.  F.  M.  Phelps  in  charge 
of  operations. 

COLORADO 
Summit  County 

TONOPAH  PLACERS  (Breckenridge)  —  Is  operating  three 
boats  full  time. 

FRENCH  GOLD  DREDGING  (Breckenridge)  —  Operating 
the  Reiling  boat  is  making  average  recovery  of  $1,300  per  day. 
When  digging  along  south  bank  many  good  sized  nuggets 
are  found,  while  few  are  found  on  north  bank,  indicating  ap¬ 
parently  the  chief  enrichment  came  originally  from  moun¬ 
tains  to  the  south. 

IDAHO 

Shoshone  Connty 

STANLEY  (Burke)  —  Shipped  car  of  gold-antimony  ore 
from  near  surface.  Driving  crosscut  to  gain  depth. 

NORTHERN  LIGHT  (Pine  Creek  via  Kingston) — Main 
shaft  will  be  sunk  200  ft.  from  200  level.  Lead,  zinc  and  silver 
have  been  found  in  upper  levels.  B.  G.  Harmon  is  manager. 

NEVADA-STEWART  (Pine  Creek  via  Kingston)— Will 
be  equipped  with  compressor  and  drills.  Crosscut  will  be 
driven  to  cut  vein  at  depth  of  400  ft. 

BIG  CREEK  LEASE  (Kellogg) — W.  R.  Hughes  is  driving 
crosscut  from  Big  Creek  vein  to  Polaris  vein,  which  traverses 
Yankee  Boy  ground  as  parallel  vein  system. 

WISCONSIN  (Moon  Gulch) — Mine  has  been  unwatered 
to  90-ft.  level  and  crosscut  started  to  vein,  supposed  to  be 
about  50  ft.  from  shaft.  After  driving  on  this  level,  will  sink 
to  200. 

HIGHLAND- SURPRISE  (Kellogg)— Alterations  and  addi¬ 
tions  to  mill  have  been  completed  with  exception  of  dotation 
plant,  which  will  be  completed  by  first  of  year,  when  regular 
shipments  of  concentrates  will  begin.  Ore  is  lead-zinc  and 
mine  has  large  reserve. 

NATIONAL  (Mullan) — After  two  weeks  try  out.  National 
mill  now  in  good  working  order;  running  on  full  time.  Was 
first  in  district  to  introduce  dotation.  New  1,200  level  in  ore 
of  better  grade  than  levels  above.  Ore  is  copper  and  man¬ 
agement  is  quoted  as  stating  that  an  average  of  1%%  will 
pay,  although  higher  average  is  expected. 

POLARIS  (Kellogg) — Polaris  Development  and  Mining  Co. 
organized  this  week,  preparing  to  begin  operations  on  Polaris 
taken  under  bond.  Was  developed  many  years  ago  by  drift 
and  shaft  160  ft.  deep.  Ore  is  gray  copper  running  high  in 
silver;  extensive  shipments  were  made  in  early  days.  Three- 
mile  wagon  road  has  been  rebuilt,  new  building  erected,  and 
compressor,  hoist  and  pump  ordered.  Colonel  W.  E.  Mann  is 
In  charge. 

PATUXENT  (Wallace) — Important  strike  made  at  depth  of 
550  ft.  Property  on  Nine  Mile  joins  Rex  on  north,  being  ex¬ 
plored  by  crosscut  from  Rex  tunnel  No.  2.  Vein  proved  to  60  ft. 
wide.  Along  hanging  wall  there  is  6  ft.  of  lead-zinc  ore  about 
equally  divided  and  of  good  milling  grade.  Control  of  Patux¬ 
ent  owned  by  James  F.  Callahan,  original  owner  of  Callahan 
mine  and  largest  individual  stockholder  in  Consolidated  In- 
terstate-Callahan. 

MICHIGAN 

Iron 

VOLUNTEER  (Palmer) — One  hundred  and  fifty  men  now 
employed.  One  hundred  and  sixty  thousand  tons  of  ore  sold 
for  1916  delivery. 

ODGERS  (Crystal  Palls) — Shaft  work  started  two  weeks 
ago.  Quicksand  encountered  at  15  ft.  passed  through  success¬ 
fully.  Ledge  struck  at  26  ft.  Rock  drills  are  now  being 
used.  Believed  that  mine  will  be  in  shape  for  hoisting  next 
summer. 

SPEIS  (Iron  River) — This  is  name  of  new  (Cleveland -Cliffs 
Iron  Co.  property.  Twelve  forties  are  under  option.  Two 
have  been  leased.  Shaft  work  will  start  shortly.  Sixteen 
buildings  to  be  erected.  Contract  has  been  awarded.  Drill¬ 
ing  was  done  three  years  ago.  Good  body  of  ore  developed; 
lies  51  ft.  below  sand  and  gravel.  Spur  line  being  surveyed. 
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CLEVELAND  -  CLIFFS  (Ishpeming)  —  Stockholders  at  a 
special  meeting  just  held,  authorized  an  increase  in  the 
capital  stock  from  $5,000,000  to  $10,000,000  and  authorized 
directors  to  make  disposition  of  the  new  stock,  which  they 
will  do  some  time  this  year.  Company  resumed  dividend  pay¬ 
ments  in  October  after  discontinuance  about  a  year,  the  re¬ 
sumption  being  on  a  10%  basis.  Stockholders  have  been 
notified  of  plan  to  issue  $3,500,000  of  collateral  trust  6%  bonds 
to  reduce  floating  indebtedness  and  provide  for  future  re¬ 
quirements. 

MINNESOTA 

D.  &  I.  R.  RY.  (Two  Harbors) — An  appropriation  has  been 
made  for  the  construction  of  new  car  and  paint  shops,  275x310 
and  50x184  respectively.  The  changes  are  necessitated  be¬ 
cause  of  anticipated  heavy  tonnage  of  ore  next  season. 

Duluth 

CUYUNA- SULTANA  (Ironton) — Planned  to  start  stripping 
operations  and  construction  of  concentrator  immediately  after 
Jan.  1. 

MINNESOTA  STEEL  (Duluth)— Actual  steelmaking  has 
begun  at  plant;  operation  thus  far  being  confined  to  billets. 
Rail  mill  is  ready  for  operation  but  is  not  being  used. 

FERRO  (Manganese) — A  75x40  boiler  house  under  con¬ 
struction,  with  space  for  four  boilers.  Compressor  plant  will 
have  capacity  for  15  drills.  Company  reports  having  con¬ 
tracted  for  sale  of  entire  1916  output,  planned  to  be  150,000 
tons. 

Mesabt  Range 

HULL-RUST  (Hibbing) — This  pit  produced  2,294,405  tons 
during  past  season,  being  leading  producer  in  Lake  Superior 
district. 

MONTANA 
Fergus  County 

BARNES-KING  DEVELOPMENT  (Kendall)  —  Estimated 
returns  from  4,206  tons  of  ore  treated  at  North  Moccasin  mine 
during  November  show  $8.51  per  ton.  At  Piegan-Gloster  prop¬ 
erty  near  Marysville,  2,670  tons  of  ore  treated  during  Novem¬ 
ber,  yielded  $4.98  per  ton. 

Silver  Bow  County 

BUTTE  DULUTH  (Butte) — Negotiations  for  sale  of  prop¬ 
erty  are  still  going  on. 

BUTTE-ZENITH  CITY  (Butte) — Will  begin  unwatering 
670-ft.  shaft,  and  as  soon  as  unwatered  it  will  be  sunk  to 
1,000-ft.  level. 

BUTTE  &  SUPERIOR  (Butte) — Official  estimate  of  net 
profits  for  current  year  $9,000,000  derived  from  concentrates 
approximating  150,000  tons.  Working  capital  on  Jan.  1.  1916, 
after  payment  of  $2,200,000  in  dividends,  Dec.  31,  should 
amount  to  $5,000,000. 

DAVIS-DALY  (Butte) — Annual  report  of  company  for 
year  ended  June  30,  1915,  together  with  quarterly  report  for 
three  months  ended  Sept.  30  of  this  year  just  issued.  Oper¬ 
ating  charges  for  year  were  $204,455;  total  income  $24,411; 
excess  charges  over  income  $180,043.  Unofficial  announcement 
made  that  receipts  from  ore  for  October  and  November  will 
be  between  $35,000  and  $40,000.  Mining  costs  for  these  months 
estimated  at  less  than  $15,000.  Faulted  extension  of  Hesperus 
vein  has  been  picked  up,  insuring  addition  of  large  orebody  to 
the  company’s  reserves. 

NEVADA 

Esmeralda  County 

GRANDMA  (Goldfield) — As  result  of  November  annual 
meeting,  it  is  announced  that  company  will  be  reorganized 
for  purpose  of  financing  deep  development.  Ground  lies 
east  of  Kewanas,  north  of  Spearhead,  and  contiguous  to  both. 

ATLANTA  MINES  (Goldfield) — Stoplng  above  1,580-ft.  and 
1,620-ft.  levels  continues  to  yield  small  tonnage  of  shipping 
ore  while  exposing  considerable  tonnage  of  lower  grade 
ore  not  amenable  to  profitable  treatment  by  present  local 
milling  facilities. 

SANDSTORM-KENDALL  (Goldfield) — Winze  from  long  east 
crosscut  on  500-ft.  level,  started  on  the  vein,  passed  into 
foot  wall  at  about  80  ft.  and  was  continued  to  200-ft.  point 
where  a  station  was  cut.  From  here  an  east  crosscut  has 
progressed  120  ft.  without  encountering  vein,  indicating  a  de¬ 
cided  flattening  of  vein  between  500-ft.  and  700-ft.  levels. 

FLORENCE  (Goldfield) — Dumps  leased  to  Nevada  Metal 
Extraction  Co.,  which  will  erect  flotation  plant  on  site  of  old 
Florence  mill.  New  75-ft.  headframe  is  completed  and  in 
commission.  Drifting  is  in  progress  on  250-ft.  level  for  pur¬ 
pose  of  exploring  old  Reilly  Lease  and  vicinity,  while  on  530- 
ft.  level  west  crosscut  will  be  driven  beyond  old  Rogers- 
Syndlcate  lease. 

NEVADA  METAL  EXTRACTION  CO.  (Goldfield) — Company 
formed  of  Nevada  mining  men  for  purpose  of  treating  refrac¬ 
tory  ore  by  flotation  process.  Extensive  tests  on  Goldfield 
base  ores  resulted  in  their  acquiring  three-years’  lease  on 
Florence  dumps,  estimated  to  contain  50,000  tons.  Ground  for 
150-ton  plant  being  cleared  on  site  of  old  Florence  mill;  part 
of  machinery  is  on  ground.  Expect  to  be  running  in  Febru¬ 
ary.  F.  A.  Mead,  superintendent. 

Humboldt  County 

ROCHESTER  MINES  (Rochester)  —  Mill  resumed  opera¬ 
tions  after  brief  shutdown  caused  by  disabling  of  freight  en¬ 
gine  on  Nevada  Short  Line,  which  transports  ore  from  mine 
to  mill,  a  distance  of  about  two  miles. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Dec.  11 
was  10,114  tons;  estimated  value,  $208,012,  compared  with 
9,747  tons  for  week  previous.  Producers  were,  Tonopah  Bel¬ 
mont,  3,193  tons;  ’Tonopah  Mining,  2,825;  Tonopah  Extension, 
1,850;  Jim  Butler,  1,100;  West  End,  756;  Halifax  128;  North 
Star,  50;  miscellaneous  leases,  212  tons. 

NORTH  STAR  (Tonopah) — In  stope  above  900*  level,  ore 
has  narrowed  and  appears  to  be  approaching  cap  rock,  al¬ 
though  considerable  tonnage  is  still  available.  New  stope 
has  been  started  above  950-ft.  intermediate  level  on  about  2% 
ft.  of  good  ore.  Regular  development  continues  on  850  and 
1,250  levels. 


MIDWAY  (Tonopah) — At  new  shaft  on  1,350  level,  in  drift 
50  ft.  off  main  north  crosscut,  winze  has  been  started  on  vein 
Will  be  put  down  to  1,450  level  and  vein  crosscut  at  that 
point.  Several  sets  of  leasers  continue  operations  in  old  work¬ 
ings  and  make  frequent  shipments  of  ore. 

RESCUE-EULA  (Tonopah) — Eula  crosscut,  projected  to 
crosscut  width  of  Eula  claim  on  950  level  just  east  of  end¬ 
line  of  Occidental  claim  of  Belmont  company,  being  advanced 
about  40  ft.  per  week.  Announced  that  shaft  will  be  sunk 
additional  150  ft.  to  1,100  level,  where  lateral  work  will  be 
started,  development  continuing  meanwhile  on  950  level. 

Storey  County 

MEXICAN  (Virginia) — Advanced  east  and  west  crosscuts 
No.  2A  on  2,500  and  2,700  levels,  through  porphyry  and  quartz 
of  low  assay  value.  Mexican  mill  treated  444  tons  custom  ore 
average  assay  value  $22.01  per  ton.  ’ 

OPHIR  (Virginia) — Saved  361  cars  of  ore  from  Central 
tunnel  stopes  and  shipped  320  tons  to  mill.  Exploration  con¬ 
tinued  and  prospecting  from  southwest  drift  on  2,500  level 
discontinued.  Jointly  with  Con.  Virginia  west  crosscut  on  2,700 
level  advanced  30  ft.,  to  144-ft.  point  through  vein  porphyry 
and  quartz  stringers. 

NEW  MEXICO 

Cirant  County 

ERNESTINE  (Mogollon) — Has  completed  construction  of 
new  machine  shop;  and  installation  of  centrifugal  pump  at 
mine. 

BURRO  MOUNTAIN  COPPER  (Tyrone)— Capitalization  of 
company  has  been  increased  from  $200,000  to  $8,000,000.  Prep¬ 
arations  still  being  made  for  1,000-ton  mill. 

BONNEY  (Lordsburg) — John  M.  Sully,  general  manager  of 
Chino  Coppert  Mr.  Thorne,  of  Santa  Rita,  and  F.  R.  Jones,  of 
Silver  City,  have  closed  deal  for  this  property  and,  it  is  under¬ 
stood,  wiil  begin  development  on  large  scale. 

Lincoln  County 

PARSONS  MINE  (Parsons) — Supt.  A.  B.  Anderson  remodel¬ 
ing  mill  and  installing  new  machinery.  Power  line  will  soon 
be  finished  and  milling  is  to  be  started  by  next  March. 

Santa  PO  County 

SANTA  Ffi  GOLD  AND  COPPER  (San  Pedro)— J.  H.  Wood 
is  working  about  300  men  and  installing  extensive  machinery. 

rT.4H 

Beaver  County 

BEAVER  GOLD  ZONE  (Beaver  City) — New  hoist  will  be 
installed  at  40-ft.  shaft.  A.  E.  Rykert  is  general  manager. 

MOSCOW  (Milford) — Installation  of  new  electric  hoist  has 
been  completed,  and  shaft  sinking  from  800  to  1,100  level  will 
soon  be  started. 

RED  WARRIOR  (Milford) — Efforts  being  made  to  resume 
operations  at  this  property  near  Moscow.  Ore  has  been 
produced  in  past,  but  greater  depth  is  needed. 

MAJESTIC  (Milford) — Stockholders  have  received  state¬ 
ment  from  J.  M.  Dick,  of  Boston,  president  of  company,  giv¬ 
ing  settlement  assays  on  19  cars  of  ore  recently  shipped  from 
the  Old  Hickory;  these  averaged  1%  oz.  silver;  3%  copper 
and  36%  iron.  Net  operating  profit  for  November  was  $2,450. 
Shaft  at  Hoosler  Boy,  being  sunk  below  400,  has  reached 
depth  of  600  ft.  Two  shifts  are  working. 

Juab  County 

TINTIC  SHIPMENTS  for  week  ended  Dec.  10  amounted 
to  134  cars. 

IRON  BI..OSSOM  (Silver  City) — Copper  orebody  below  900 
is  being  developed. 

Salt  Lake  County 

UTAH  COPPER  (Bingham) — October  production  amounted 
to  16,004,607  lb.  copper,  which  is  the  high  record.  Stripping 
operations  being  carried  on  at  usual  rate;  according  to  D.  C. 
Jackling  these  will  be  decreased  rapidly  within  year. 

Summit  County 

PARK  CITY  SHIPMENTS  for  week  ended  Dec.  10  amounted 
to  3,485,051  lb.;  estimated  value  of  $59,000. 

SILVER  KING  CONSOLIDATED  (Park  City)— Shipments 
during  the  first  10  months  of  year  averaged  48.67  oz.  silver, 
and  29.7%  lead. 

NAILDRIVER  (Park  City) — Owns  claims  in  eastern  part  of 
Park  City  district;  has  had  its  stock  listed  on  Salt  Lake 
exchange.  Capitalization  is  300,000  shares,  par  value  $2, 
with  12,550  shares  remaining  in  treasury.  There  is  no  in¬ 
debtedness,  and  $5,000  cash  on  hand.  W.  Mont  Ferry  is 
president.  Ore  carrying  silver,  lead,  copper  and  gold  was 
shipped  during  1903,  1904  and  1905.  Six  men  are  working. 

Tooele  County 

BULLION  COALITION  (Stockton) — Drifting  being  done  on 
200  level  to  cut  orebodies  opened  above  Honorine  tunnel. 
Electric  pump  recently  installed;  capacity,  600  gal.  per  min. 

CANADA 

Ontario 

ORE  SHIPMENTS  OVER  THE  T.  &  N.  O.  RY.  for  the 
month  of  November,  1915.  Prom  Cobalt  proper;  Beaver,  111 
tons;  Buffalo,  61;  Cobalt  Comet,  65;  Coniagas,  104;  Crown  Re¬ 
serve,  101;  Kerr  Lake,  58;  La  Rose,  130;  McKlnley-Darragh, 
161;  Mining  Corporation  of  Canada,  Cobalt  Lake,  92,  Town- 
site  City,  114;  O’Brien,  25;  Penn  Canadian,  73;  Peterson  Lake, 
130;  Temlskamlng,  88;  from  New  Llskeard;  Casey  Cobalt,  42; 
total  silver  ore  shipments,  1,409  tons;  from  Porquis  Junction, 
Alexo  Mine  (nickel),  1,305  tons. 

^  MEXICO 

Durango 

ESPERANZA  (El  Oro) — A.  C.  Savage  has  left  El  Paso  with 
several  carloads  of  cyanlding  and  other  mining  supplies  for 
El  Oro.  Esperanza,  which  has  been  shut  dbwn  for  several 
months,  is  starting  up. 
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Metal  Markets 

NEW  YORK — Dec.  22 

The  outstanding  feature  of  last  Aveek  Avas  the  sharp 
advance  in  th  eprice  for  copper.  Lead  and  tin  also  advanced. 
Spelter  too  was  stronger. 

Copper,  Tin,  Lead  and  Zinc 

Copper — About  the  beginning  of  our  last  week  of  record, 
domestic  manufacturers,  especially  some  who  have  ammAi- 
nition  contracts,  began  to  exhibit  signs  of  nervousness.  The 
storm  of  Dec.  13-14  and  the  disorganization  of  telephone  and 
telegraph  communication  throughout  New  England,  and  the 
consequent  inability  to  keep  in  touch  with  the  market,  played 
a  part  in  this.  However,  the  basic  factor  was  the  manner  in 
which  numerous  manufacturers  let  themselves  go  short  of 
the  market,  having  failed  to  contract  for  the  metal  that  they 
needed  for  their  own  products  already  sold.  These  manu¬ 
facturers  required  copper  for  early  delivery  and  in  the  first 
quarter  of  1916.  When  they  attempted  to  cover  their  shorts 
they  found  that  copper  was  not  easy  to  get;  they  had  to  hunt 
for  it.  One  of  the  largest  producers  was  so  well  sold  ahead 
that  it  had  none  to  offer.  Another  one  withdrew  from  the 
market  pending  the  negotiation  of  a  spectacular  piece  of  busi¬ 
ness.  With  these  conditions  the  price  was  driven  up  sharply 
on  business  that  was  In  no  way  extraordinary.  Having  risen 
to  the  level  of  about  20c.,  r.  t.,  the  market  opened  at  19.95  (5)  20c. 
on  Dec.  20  and  closed  on  that  day  at  20  ^4c.,  r.  t.  On  Dec.  21 
the  opening  was  at  20%c.,  r.  t.,  and  the  closing  at  20  %c.,  r.  t. 
On  Dec.  22  the  market  opened  at  20%c.,  r.  t.,  and  before  the 
end  of  the  day  sales  were  made  at  20  %c.,  r.  t.,  with  leading 
producers  then  asking  21c.,  r.  t.  Sales  in  England  were  made 
at  £97%  (3)101%  during  the  week. 

On  Dec.  22  was  announced  the  consummation  of  a  spec¬ 
tacular  transaction  whereby  the  British  government  pur¬ 
chased  60,000  long  tons  of  copper  from  two  leading  Amer¬ 
ican  producing  interests  for  delivery  during  1916.  The  price 
was  in  the  neighborhood  of  20c.  This  copper  was  taken  for 
delivery  month  by  month  during  1916. 

Copper  Exports  from  the  United  States  in  the  week  ended 
Dec.  4  are  reported  by  the  Department  of  Commerce  at  20,- 
332,109  lb.;  the  larger  items  being  7,871,554  lb.  to  France;  6,- 
098,675  lb.  to  Great  Britain;  2,581,374  lb.  to  Russia  and  1,725,041 
lb.  to  Italy.  Imports  for  the  week  were  104,951  lb.  metal  and 
1,777,888  lb.  in  ore  and  matte;  1,882,839  lb.  in  all,  chiefly  from 
Chile  and  Canada. 

Tin — On  Dec.  16  the  market  rose  sharply  on  news  that 
the  British  government  intended  to  curtail  exports  until  such 
time  as  a  safe  working  stock  should  be  accumulated  in  Great 
Britain.  When  it  was  learned,  however,  that  the  idea  of  a 
safe  stock  was  about  4,000  tons,  about  75%  of  which  was 
already  on  hand,  the  buyers  here  refused  to  become  excited, 
and  toward  the  end  of  the  week  the  price  declined  a  little. 

Lend — Business  in  this  metal  was  very  active  and  about 
Dec.  20  independent  producers  began  to  be  able  to  realize 
premiums  over  the  price  of  the  A.  S.  &  R.  Co.  on  good  round 
lots.  Inquiries  became  brisk  with  indications  that  further 
large  business  will  be  consummated.  There  was  some  gos¬ 
sip  as  to  whether  ammunition  manufacturers  might  not  be 
short  of  lead,  as  they  were  of  copper.  If  that  were  the  case,  a 
sharp  advance  in  price  for  lead  might  be  looked  for,  the 
unsold  stocks  in  the  hands  of  producers  being  very  small. 

Spelter — This  market  was  extraordinarily  confused.  Sev¬ 
eral  producers  reported  an  entire  absence  of  demand  and  no 
business  done.  Others  reported  a  considerable  aggregate  of 
transactions,  representing  a  fair  demand  from  galvanlzers, 
and  a  larger  demand  from  brass  makers.  The  supply  of  metal 
available  for  prompt  delivery  is  very  small,  although  a  mod¬ 
erate  tonnage  is  to  be  had,  of  course  at  substantial  premiums. 
In  this  position  brokers  and  dealers  are  playing  a  consider¬ 
able  part,  and  producing  much  confusion.  Sales  of  prompt 
spelter  by  producers  were  reported  at  17@17%c.  The  aggre¬ 
gate  of  these  sales  was,  however,  relatively  insignificant. 
The  bulk  of  the  business  done  by  producers  last  week  was 
for  first-quarter  delivery,  for  which  the  average  appeared  to 
be  about  15%c.  in  the  early  part  of  the  week,  and  15%c.  in 


the  latter  part.  At  the  close  first-quarter  spelter  was  offered 
at  16c.,  while  15  %c.  was  bid  for  it.  On  the  other  hand,  smel¬ 
ters  are  free  sellers  of  second-quarter  spelter  at  13  @  14c., 
without  finding  much  interest  in  that  delivery  on  the  part  of 
buyers.  The  situation  may  be  summarized  as  follows:  Prompt 
spelter  is  very  scarce.  Producers  are  pretty  well  sold  for  the 
first  quarter  of  1916,  but  still  have  liberal  quantities  to  offer 
for  that  delivery,  sales  of  which  at  present  represent  the  bulk 
of  the  business.  Most  producers  are  eager  sellers  for  the 
second  quarter. 

Arrivals  at  Baltimore  for  the  week  included  6,527  tons  zinc 
concentrates  from  Port  Plrie,  Australia. 

Zinc  Sheets,  base  price  remains  at  $22  per  100  lb.  f.o.b. 
Peru,  Ill.,  less  8%  discount.  Business  has  been  steady,  with 
good  sales  forward. 
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The  quotations  herein  are  our  appraisal  of  th.A  averaie  markets  for  copper,  lead, 
spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliA  eries  of  the  trade 
as  made  by  producers  and  agencies;  and  represent,  to  th?  best  of  our  judgment, 
the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cash,  except 
where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  Y ork  are  normally 
quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingi  ts  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  deliver}  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  “regular  terms” 
is  the  gross  price  including  freight  to  the  buycT’s  works  and  is  subject  to  a  discount 
for  cash.  The  difference  between  the  price  delivered  and  the  New  York  cash 
equivalent  is  at  present  about  0.20c.  on  domestic  business.  The  price  of  electro¬ 
lytic  cathodes  is  0.05  tr  0.10c.  below  that  of  electrolytic.  Quotations  for  lead 
represent  wholesale  tra.isactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands,  t'nly  the  St.  Louis 
price  is  herein  quoted,  St.  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metab  per  100  lb.  are:  St.  Louis-New  York 
17c.;  St.  Louis-Chicago,  6.3c.;  St.  Louis-Pittsburgh,  13.1c. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Electrolytic 

O 

o 

Q 

Sil¬ 

ver 

Spot 

3  Mos. 

£  per 
Ton 

Cts. 

K 

Sjjot 

3  Mos. 

£  per 
Ton 

Cts. 

K 

£  per 
Ton 

Cts 

K 

16 

25  tt 

79} 

79} 

97} 

20.55 

165 

165} 

28} 

6.;'6 

90 

18.96 

17 

18 

25  tt 

26 

80} 

81} 

98 

20.65 

167} 

168} 

28} 

6  05 

90 

18.95 

20 

26  A 

82} 

83} 

99} 

21.07 

168} 

169 

28} 

. 

6.08 

90 

18.96 

21 

26  A 

84} 

84} 

100} 

21.18 

167} 

168} 

29 

6  11 

90 

18.97 

22 

25tt 

82* 

.  82} 

100} 

21.19 

166 

167 

29 

6.12 

90 

18.98 

The  above_  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2240  lb.,  except  silver  which  b  in  pence 
per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for  standard 
copper,  spot  and  three  months,  and  for  electrolytic,  price  for  the  btter  being 
subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound  the  follow¬ 
ing  approximate  ratios  .are  giA’en,  reckoning  exchange  at  4.80.  £  15  =  3.21c.; 

£20  =  4.29c.:  £30  -  6.43c.:  £40  =  8.57c.;  £6il  »  12.85c.  Variations,  £1  = 
0.21  |c. 
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CLEVELAND  -  CLIFFS  (Ishpeming) — Stockholders  at  a 
special  meeting  just  held,  authorized  an  increase  in  the 
capital  stock  from  $5,000,000  to  $10,000,000  and  authorized 
directors  to  make  disposition  of  the  new  stock,  which  they 
will  do  some  time  this  year.  Company  resumed  dividend  pay¬ 
ments  in  October  after  discontinuance  about  a  year,  the  re¬ 
sumption  being  on  a  10%  basis.  Stockholders  have  been 
notified  of  plan  to  issue  $3,500,000  of  collateral  trust  6%  bonds 
to  reduce  floating  indebtedness  and  provide  for  future  re¬ 
quirements. 

>IINNESOTA 

D.  &  I.  R.  RY.  (Two  Harbors) — An  appropriation  has  been 
made  for  the  construction  of  new  car  and  paint  shops,  275x310 
and  50x184  respectively.  The  changes  are  necessitated  be¬ 
cause  of  anticipated  heavy  tonnage  of  ore  next  season. 

Duluth 

CUYUNA-SULTANA  (Ironton) — Planned  to  start  stripping 
operations  and  construction  of  concentrator  Immediately  after 
Jan.  1. 

MINNESOTA  STEEL  (Duluth)— Actual  steelmaking  has 
begun  at  plant;  operation  thus  far  being  confined  to  billets. 
Rail  mill  is  ready  for  operation  but  is  not  being  used. 

FERRO  (Manganese) — A  75x40  boiler  house  under  con¬ 
struction,  with  space  for  four  boilers.  Compressor  plant  will 
have  capacity  for  15  drills.  Company  reports  having  con¬ 
tracted  for  sale  of  entire  1916  output,  planned  to  be  150,000 
tons. 

Mesabi  Range 

HULL-RUST  (Hibbing) — This  pit  produced  2,294,405  tons 
during  past  season,  being  leading  producer  in  Lake  Superior 
district. 

MONTANA 
Fergus  County 

BARNES-KING  DEVELOPMENT  (Kendall) — Estimated 
returns  from  4,206  tons  of  ore  treated  at  North  Moccasin  mine 
during  November  show  $8.51  per  ton.  At  Piegan-Gloster  prop¬ 
erty  near  Marysville,  2,670  tons  of  ore  treated  during  Novem¬ 
ber,  yielded  $4.98  per  ton. 

Silver  Botv  County 

BUTTE  DULUTH  (Butte) — Negotiations  for  sale  of  prop¬ 
erty  are  still  going  on. 

BUTTE-ZENITH  CITY  (Butte) — Will  begin  unwatering 
670-ft.  shaft,  and  as  soon  as  unw’atered  it  will  be  sunk  to 
1,000-ft.  level. 

BUTTE  &  SUPERIOR  (Butte) — Official  estimate  of  net 
profits  for  current  year  $9,000,000  derived  from  concentrates 
approximating  150,000  tons.  Working  capital  on  Jan.  1,  1916, 
after  payment  of  $2,200,000  in  dividends,  Dec.  31,  should 
amount  to  $5,000,000. 

DAVIS-DALY  (Butte) — Annual  report  of  company  for 
year  ended  June  30,  1915,  together  with  quarterly  report  for 
three  months  ended  Sept.  30  of  this  year  just  issued.  Oper¬ 
ating  charges  for  year  were  $204,455;  total  income  $24,411; 
excess  charges  over  income  $180,043.  Unofficial  announcement 
made  that  receipts  from  ore  for  October  and  November  will 
be  between  $35,000  and  $40,000.  Mining  costs  for  these  months 
estimated  at  less  than  $15,000.  Faulted  extension  of  Hesperus 
vein  has  been  picked  up,  insuring  addition  of  large  orebody  to 
the  company’s  reserves. 

NEVADA 

Esmeralda  County 

GRANDMA  (Goldfield) — As  result  of  November  annual 
meeting,  it  is  announced  that  company  will  be  reorganized 
for  purpose  of  financing  deep  development.  Ground  lies 
east  of  Kewanas,  north  of  Spearhead,  and  contiguous  to  both. 

ATLANTA  MINES  (Goldfield) — Sloping  above  1,580-ft.  and 
1,620-ft.  levels  continues  to  yield  small  tonnage  of  shipping 
ore  while  exposing  considerable  tonnage  of  lower  grade 
ore  not  amenable  to  profitable  treatment  by  present  local 
milling  facilities. 

SANDSTORM-KENDALL  (Goldfield) — Winze  from  long  east 
crosscut  on  500-ft.  level,  started  on  the  vein,  passed  into 
foot  wall  at  about  80  ft.  and  was  continued  to  200-ft.  point 
where  a  station  was  cut.  Prom  here  an  east  crosscut  has 
progressed  120  ft.  without  encountering  vein,  indicating  a  de¬ 
cided  flattening  of  vein  between  500-ft.  and  700-ft.  levels. 

FLORENCE  (Goldfield) — Dumps  leased  to  Nevada  Metal 
Extraction  Co.,  which  will  erect  flotation  plant  on  site  of  old 
Florence  mill.  New  75-ft.  headframe  is  completed  and  in 
commission.  Drifting  is  in  progress  on  250-ft.  level  for  pur¬ 
pose  of  exploring  old  Reilly  Lease  and  vicinity,  while  on  530- 
ft.  level  west  crosscut  will  be  driven  beyond  old  Rogers- 
Syndicate  lease. 

NEVADA  METAL  EXTRACTION  CO.  (Goldfield)— Company 
formed  of  Nevada  mining  men  for  purpose  of  treating  refrac¬ 
tory  ore  by  flotation  process.  Extensive  tests  on  Goldfield 
base  ores  resulted  in  their  acquiring  three-years’  lease  on 
Florence  dumps,  estimated  to  contain  50,000  tons.  Ground  for 
150-ton  plant  being  cleared  on  site  of  old  Florence  mill;  part 
of  machinery  is  on  ground.  Expect  to  be  running  in  Febru¬ 
ary.  P.  A.  Mead,  superintendent. 

Humlmldt  County 

ROCHESTER  MINES  (Rochester) — Mill  resumed  opera¬ 
tions  after  brief  shutdown  caused  by  disabling  of  freight  en¬ 
gine  on  Nevada  Short  Line,  which  transports  ore  from  mine 
to  mill,  a  distance  of  about  two  miles. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Dec.  11 
was  10,114  tons;  estimated  value,  $208,012,  compared  with 
9,747  tons  for  week  previous.  Producers  were,  Tonopah  Bel¬ 
mont,  3,193  tons;  Tonopah  Mining,  2,825;  Tonopah  Extension, 
1,850;  Jim  Butler,  1,100;  West  End,  756;  Halifax  128;  North 
Star,  50;  miscellaneous  leases,  212  tons. 

NORTH  STAR  (Tonopah) — In  stope  above  900  level,  ore 
has  narrowed  and  appears  to  be  approaching  cap  rock,  al¬ 
though  considerable  tonnage  is  still  available.  New  stope 
has  been  started  above  950-ft.  intermediate  level  on  about  2% 
ft.  of  good  ore.  Regular  development  continues  on  850  and 
1,250  levels. 


MIDWAY  (Tonopah) — At  new  shaft  on  1,350  level,  in  drift 
50  ft.  off  main  north  crosscut,  winze  has  been  started  on  vein 
Will  be  put  down  to  1,450  level  and  vein  crosscut  at  that 
point.  Several  sets  of  leasers  continue  operations  in  old  work¬ 
ings  and  make  frequent  shipments  of  ore. 

RESCUE-EULA  (Tonopah) — Eula  crosscut,  projected  to 
crosscut  width  of  Eula  claim  on  950  level  just  east  of  end¬ 
line  of  Occidental  claim  of  Belmont  company,  being  advanced 
about  40  ft.  per  week.  Announced  that  shaft  will  be  sunk 
additional  150  ft.  to  1,100  level,  where  lateral  work  will  be 
started,  development  continuing  meanwhile  on  950  level. 

Storey  County 

MEXICAN  (Virginia) — Advanced  east  and  west  crosscuts 
No.  2A  on  2,500  and  2,700  levels,  through  porphyry  and  quartz 
of  low  assay  value.  Mexican  mill  treated  444  tons  custom  ore 
average  assay  value  $22.01  per  ton.  ’ 

OPHIR  (Virginia) — Saved  361  cars  of  ore  from  Central 
tunnel  stopes  and  shipped  320  tons  to  mill.  Exploration  con¬ 
tinued  and  prospecting  from  southwest  drift  on  2,500  level 
discontinued.  Jointly  with  Con.  Virginia  west  crosscut  on  2,700 
level  advanced  30  ft.,  to  144-ft.  point  through  vein  porphyry 
and  quartz  stringers. 

NEW  MEXICO 

Grant  County 

ERNESTINE  (Mogollon) — Has  completed  construction  of 
new  machine  shop;  and  installation  of  centrifugal  pump  at 
mine. 

BURRO  MOUNTAIN  COPPER  (Tyrone)— Capitalization  of 
company  has  been  increased  from  $200,000  to  $8,000,000.  Prep¬ 
arations  still  being  made  for  1,000-ton  mill. 

BONNEY  (Lordsburg) — John  M.  Sully,  general  manager  of 
Chino  Copper^  Mr.  Thorne,  of  Santa  Rita,  and  F.  R.  Jones,  of 
Silver  City,  have  closed  deal  for  this  property  and,  it  is  under¬ 
stood,  wili  begin  development  on  large  scale. 

Lincoln  County 

PARSONS  MINE  (Parsons) — Supt.  A.  B.  Anderson  remodel¬ 
ing  mill  and  installing  new  machinery.  Power  line  will  soon 
be  finished  and  milling  is  to  be  started  by  next  March. 

Santa  Ff  County 

SANTA  Ffi  GOLD  AND  COPPER  (San  Pedro)— J.  H.  Wood 
is  working  about  300  men  and  installing  extensive  machinery. 

UTAH 

Beaver  County 

BEAVER  GOLD  ZONE  (Beaver  City) — New  hoist  will  be 
installed  at  40-ft.  shaft.  A.  E.  Rykert  is  general  manager. 

MOSCOW  (Milford) — Installation  of  new  electric  hoist  has 
been  completed,  and  shaft  sinking  from  800  to  1,100  level  will 
soon  be  started. 

RED  WARRIOR  (Milford) — Efforts  being  made  to  resume 
operations  at  this  property  near  Moscow.  Ore  has  been 
produced  in  past,  but  greater  depth  is  needed. 

MAJESTIC  (Milford) — Stockholders  have  received  state¬ 
ment  from  J.  M.  Dick,  of  Boston,  president  of  company,  giv¬ 
ing  settlement  assays  on  19  cars  of  ore  recently  shipped  from 
the  Old  Hickory;  these  averaged  1%  oz.  silver;  3%  copper 
and  36%  iron.  Net  operating  profit  for  November  was  $2,450. 
Shaft  at  Hoosier  Boy,  being  sunk  below  400,  has  reached 
depth  of  600  ft.  Two  shifts  are  working. 

Juab  County 

TINTIC  SHIPMENTS  for  week  ended  Dec.  10  amounted 
to  134  cars. 

IRON  BLOSSOM  (Silver  City) — Copper  orebody  below  900 
is  being  developed. 

Salt  Lake  County 

L^TAH  COPPER  (Bingham) — October  production  amounted 
to  16,004,607  lb.  copper,  which  is  the  high  record.  Stripping 
operations  being  carried  on  at  usual  rate;  according  to  D.  C. 
Jackling  these  will  be  decreased  rapidly  within  year. 

Summit  County 

PARK  CITY  SHIPMENTS  for  week  ended  Dec.  10  amounted 
to  3,485,051  lb.;  estimated  value  of  $59,000. 

SILVER  KING  CONSOLIDATED  (Park  City)— Shipments 
during  the  first  10  months  of  year  averaged  48.67  oz.  silver, 
and  29.7%  lead. 

NAILDRIVER  (Park  City) — Owns  claims  in  eastern  part  of 
Park  City  district;  has  had  its  stock  listed  on  Salt  Lake 
exchange.  Capitalization  is  300,000  shares,  par  value  $2, 
with  12,550  shares  remaining  in  treasury.  There  is  no  in¬ 
debtedness,  and  $5,000  cash  on  hand.  W.  Mont  Ferry  is 
president.  Ore  carrying  silver,  lead,  copper  and  gold  was 
shipped  during  1903,  1904  and  1905.  Six  men  are  working. 

Tooele  County 

BULLION  COALITION  (Stockton) — Drifting  being  done  on 
200  level  to  cut  orebodles  opened  above  Honorlne  tunnel. 
Electric  pump  recently  installed;  capacity,  600  gal.  per  min. 

CANADA 

Ontario 

ORE  SHIPMENTS  OVER  THE  T.  &  N.  O.  RY.  for  the 
month  of  November,  1915,  From  Cobalt  proper;  Beaver,  111 
tons;  Buffalo,  61;  Cobalt  Comet,  65;  Conlagas,  104;  Crown  Re¬ 
serve,  101;  Kerr  Lake,  58;  La  Rose,  130;  McKlnley-Darragh, 
161;  Mining  Corporation  of  Canada,  Cobalt  Lake,  92,  Town- 
site  City,  114;  O’Brien,  25;  Penn  Canadian,  73;  Peterson  Lake, 
130;  Temiskaming,  88;  from  New  Liskeard;  Casey  Cobalt,  42; 
total  silver  ore  shipments,  1,409  tons;  from  Porquls  Junction, 
Alexo  Mine  (nickel),  1,305  tons. 

•>  MEXICO 

Durango 

ESPERANZA  (El  Oro) — A.  C.  Savage  has  left  El  Paso  with 
several  carloads  of  cyaniding  and  other  mining  supplies  for 
El  Oro.  Esperanza,  which  has  been  shut  dbwn  for  several 
months,  is  starting  up. 
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Metal  Markets 

NEW  YORK — Dec.  23 

The  outstanding  feature  of  last  week  was  the  sharp 
advance  in  th  eprice  for  copper.  Lead  and  tin  also  advanced. 
Spelter  too  was  stronger. 

Copper,  Tin,  Lead  and  Zinc 

Copper — About  the  beginning  of  our  last  week  of  record, 
domestic  manufacturers,  especially  some  who  have  amm\i- 
nition  contracts,  began  to  exhibit  signs  of  nervousness.  The 
storm  of  Dec.  13-14  and  the  disorganization  of  telephone  and 
telegraph  communication  throughout  New  England,  and  the 
consequent  inability  to  keep  in  touch  with  the  market,  played 
a  part  In  this.  However,  the  basic  factor  was  the  manner  in 
which  numerous  manufacturers  let  themselves  go  short  of 
the  market,  having  failed  to  contract  for  the  metal  that  they 
needed  for  their  own  products  already  sold.  These  manu¬ 
facturers  required  copper  for  early  delivery  and  in  the  first 
quarter  of  1916.  When  they  attempted  to  cover  their  shorts 
they  found  that  copper  was  not  easy  to  get;  they  had  to  hunt 
for  it.  One  of  the  largest  producers  was  so  well  sold  ahead 
that  it  had  none  to  offer.  Another  one  withdrew  from  the 
market  pending  the  negotiation  of  a  spectacular  piece  of  busi¬ 
ness.  With  these  conditions  the  price  was  driven  up  sharply 
on  business  that  was  in  no  way  extraordinary.  Having  risen 
to  the  level  of  about  20c.,  r.  t.,  the  market  opened  at  19.95  20c. 

on  Dec.  20  and  closed  on  that  day  at  20  ^4c.,  r.  t.  On  Dec.  21 
the  opening  was  at  20%c.,  r.  t.,  and  the  closing  at  20%c.,  r.  t. 
On  Dec.  22  the  market  opened  at  20 %c.,  r.  t.,  and  before  the 
end  of  the  day  sales  were  made  at  20?4c.,  r.  t.,  with  leading 
producers  then  asking  21c.,  r.  t.  Sales  in  England  were  made 
at  £97%  @101%  during  the  week. 

On  Dec.  22  was  announced  the  consummation  of  a  spec¬ 
tacular  transaction  whereby  the  British  government  pur¬ 
chased  60,000  long  tons  of  copper  from  two  leading  Amer¬ 
ican  producing  interests  for  delivery  during  1916.  The  price 
was  in  the  neighborhood  of  20c.  This  copper  was  taken  for 
delivery  month  by  month  during  1916. 

Copper  Exports  from  the  United  States  in  the  week  ended 
Dec.  4  are  reported  by  the  Department  of  Commerce  at  20,- 
332,109  lb.;  the  larger  items  being  7,871,554  lb.  to  France;  6,- 
098,675  lb.  to  Great  Britain;  2,581,374  lb.  to  Russia  and  1,725,041 
lb.  to  Italy.  Imports  for  the  week  were  104,951  lb.  metal  and 
1,777,888  lb.  in  ore  and  matte;  1,882,839  lb.  in  all,  chiefly  from 
Chile  and  Canada. 

Tin — On  Dec.  16  the  market  rose  sharply  on  news  that 
the  British  government  intended  to  curtail  exports  until  such 
time  as  a  safe  working  stock  should  be  accumulated  in  Great 
Britain.  When  it  was  learned,  however,  that  the  idea  of  a 
safe  stock  was  about  4,000  tons,  about  75%  of  which  was 
already  on  hand,  the  buyers  here  refused  to  become  excited, 
and  toward  the  end  of  the  week  the  price  declined  a  little. 

Lead — Business  in  this  metal  was  very  active  and  about 
Dec.  20  independent  producers  began  to  be  able  to  realize 
premiums  over  the  price  of  the  A.  S.  &  R.  Co.  on  good  round 
lots.  Inquiries  became  brisk  with  indications  that  further 
large  business  will  be  consummated.  There  was  some  gos¬ 
sip  as  to  whether  ammunition  manufacturers  might  not  be 
short  of  lead,  as  they  were  of  copper.  If  that  were  the  case,  a 
sharp  advance  in  price  for  lead  might  be  looked  for,  the 
unsold  stocks  in  the  hands  of  producers  being  very  small. 

Spelter — This  market  was  extraordinarily  confused.  Sev¬ 
eral  producers  reported  an  entire  absence  of  demand  and  no 
business  done.  Others  reported  a  considerable  aggregate  of 
transactions,  representing  a  fair  demand  from  galvanizers, 
and  a  larger  demand  from  brass  makers.  The  supply  of  metal 
available  for  prompt  delivery  is  very  small,  although  a  mod¬ 
erate  tonnage  is  to  be  had,  of  course  at  substantial  premiums. 
In  this  position  brokers  and  dealers  are  playing  a  consider¬ 
able  part,  and  producing  much  confusion.  Sales  of  prompt 
spelter  by  producers  were  reported  at  17(@17%c.  The  aggre¬ 
gate  of  these  sales  was,  however,  relatively  insignificant. 
The  bulk  of  the  business  done  by  producers  last  week  was 
tor  first-quarter  delivery,  for  which  the  average  appeared  to 
be  about  15  %c.  in  the  early  part  of  the  week,  and  15  %c.  in 


the  latter  part.  At  the  close  first-quarter  spelter  was  offered 
at  16c.,  while  15%c.  was  bid  for  it.  On  the  other  hand,  smel¬ 
ters  are  free  sellers  of  second-quarter  spelter  at  13  @  14c., 
without  finding  much  interest  in  that  delivery  on  the  part  of 
buyers.  The  situation  may  be  summarized  as  follows:  Prompt 
spelter  is  very  scarce.  Producers  are  pretty  well  sold  for  the 
first  quarter  of  1916,  but  still  have  liberal  quantities  to  offer 
for  that  delivery,  sales  of  which  at  present  represent  the  bulk 
of  the  business.  Most  producers  are  eager  sellers  for  the 
second  quarter. 

Arrivals  at  Baltimore  for  the  week  included  6,527  tons  zinc 
concentrates  from  Port  Pirie,  Australia. 

Zinc  Sheets,  base  price  remains  at  $22  per  100  lb.  f.o.b. 
Peru,  Ill.,  less  8%  discount.  Business  has  been  steady,  with 
good  sales  forward. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 
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Cts.  per  Oz. 
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Lead 

Zinc 

Electrolytic, 
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i4 

.a 

o  « 

New  York, 
Cts.  per  I,b. 

St.  T.ouis, 

Cts.  per  Lb. 

St.  Louis, 

Cts.  per  Lb. 

15.45  1 

1  5  30 

14.50 

16 

4.7194 

54i 

@19.5,5  ' 

39 

5.40 

'  @5  32} 

@16  50 

19.50 

5  .30 

14.50 

17 
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54i 

@19  75 

40 

5.a0 

1  @5 

@16.50 

19  70 

14  50 

18 
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40 

5  40 

1  @5.32} 
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19.70 

5.40 

5.30 
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20 

4.7194 

54| 

@20  00 

40 
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1  @5.32} 

@16.50 

20.00 

5.40 

1  5  30 
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21 

4  7225 

54| 

@20 . 25 

.39} 

@5.45 

1  @5  32} 

@16.50 

20.25 

5.40 

!  5.30 

15.00 

22 

4  7275 

54i 

@20.50 

1 

@5  45 

1  @5.32} 

@16.50 

The  quotations  herein  are  our  appraisal  of  th.?  averade  markets  for  copper,  lead, 
spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the  trade 
as  made  by  producers  and  agencies;  and  represent,  to  th?  best  of  our  judgment, 
the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cash,  except 
where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are  normally 
quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingt  ts  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  deliver}  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  “regular  terms” 
is  the  gross  price  including  freight  to  the  buyer’s  works  and  is  subject  to  a  discount 
for  cash.  The  difference  between  the  price  delivered  and  the  New  York  cash 
equivalent  is  at  present  about  0.20c.  on  domestic  business.  The  price  of  electro¬ 
lytic  cathodes  is  0.05  tf  0.10c.  below  that  of  electrolytic.  Quotations  for  lead 
represent  wholesale  tra.isactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands,  fnly  the  St.  Louis 
price  is  herein  quoted,  St.  Louis  being  the  basing  market.  W'e  quote  the  New  York 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals  per  100  lb.  are:  St.  Louis-New  York 
17c.;  St.  Louis-Chicago,  6.3c.;  St.  Louis-Fittsburgh,  13.1c. 


LONDON 
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168} 

29 
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90 
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22 

25H 
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21.19 
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167 

29 

6.12 

90 
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The  above_  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2240  lb.,  except  silver  which  is  in  pence 
per  troy  ounce  of  sterling  silver,  0.925  fine.  C<;pper  quotations  are  for  standard 
copper,  spot  and  three  months,  and  for  electrolytic,  price  for  the  latter  being 
subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound  the  allow¬ 
ing  approximate  ratios  .are  given,  reckoning  exchange  at  4.80.  £  15  «  3.21c.; 

£20  -  4.29c.;  £30  =  6.43c.;  £40  =  8.57c.:  £60  »  12.85c.  Variations,  £1  = 
0.21  fc. 
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Other  Metals 

NEW  YORK — Dec.  22 

Alumlnam — The  market  is  not  so  stiff,  there  being  less 
pressure  to  buy,  while  supplies  are  a  little  better  now,  with 
a  prospect  of  more  to  be  had  before  long.  Prices  are  a  little 
easier,  current  quotations  being  57  @  58c.  for  No.  1  ingots.  New 
York. 

Antimony — The  market  shows  little  change  from  last  week, 
but  is  not  specially  active.  Quotations  are  a  shade  easier. 
Chinese  and  other  ordinary  brands  are  held  at  38(g) 39 %c.  per 
lb.,  according  to  size  of  order.  Cookson’s  is  scarce  and  such  as 
is  available  is  held  at  55c.  per  lb..  New  York. 

In  the  “Journal”  of  Dec.  4  ordinary  brands  of  antimony 
were  quoted  at  40c.  per  lb.  for  large  lots,  but  it  was  men¬ 
tioned  that  42  ^c.  had  been  named  on  some  small  business. 
Replying  to  an  inquiry,  we  consider  that  the  average  price 
for  antimony,  ordinary  brands,  at  that  time  was  40c.,  and  so 
quote. 

Quicksilver — The  market  is  strong  and  active,  sales  being 
limited  by  supplies,  which  are  still  restricted.  New  York 
price  is  $130  per  flask  of  75  lb.  for  large  orders,  $135  per  flask 
for  smaller  lots.  San  Francisco  reports  by  telegraph  an 
active  market;  sales  earlier  in  the  week  at  $115(g>120  per  flask, 
with  some  dealers  holding  today  at  $130  per  flask.  London 
price  is  unchanged  at  £16  12s.  6d.  per  flask,  with  no  discount 
from  second  hands. 

Nickel — Business  is  good,  with  about  the  usual  demand. 
Quotations  for  ordinary  forms  are  45(g)  50c.  per  lb.,  according 
to  size  and  terms  of  order.  A  premium  of  5c.  per  lb.  is 
charged  for  electrolytic  nickel. 

Gold,  Silver  and  Platinum 

NEW  YORK — Dec.  23 

Platlnam — The  market  is  excited  and  uncertain,  supplies 
being  still  very  limited  and  the  future  not  all  clear.  It  is 
difficult  to  flx  prices,  and  dealers  decline  to  make  quotations 
except  to  regular  customers.  Sales  are  reported  all  the 
way  from  $90  up  to  $100  per  oz.  for  reflned  platinum. 

Our  Russian  correspondent  writes  that  the  market  is  very 
firm.  A  further  increase  of  prices  for  the  last  fortnight 
is  to  be  noted,  partly  owing  to  the  rise  in  foreign  ex¬ 
change,  partly  in  connection  with  the  persistent  demand  both 
for  internal  markets  and  for  abroad.  Dealers  abstain  from 
sales,  expecting  yet  higher  prices.  The  quotations  are:  In 
Petrograd,  57,000® 58,000  rubles  per  pood;  at  Ekaterinburg,  15 
rubles  per  zolatnik,  for  crude  metal,  83%  platinum.  These  are 
equivalent  to  $56.40  and  $56.35  per  oz.,  respectively. 

Silver  has  been  fairly  steady  tne  past  week.  The  approach 
of  the  holidays  has  brought  on  dullness  in  the  general  trad¬ 
ing.  Continental  coinage  demand  may  revive  at  any  moment, 
and  then  there  should  be  some  improvement  in  price. 

Zinc  and  Lead  Ore  Markets 

PLATTEVILLE,  WIS. — Dec.  18 

The  best  price  paid  this  week  for  60%  zinc  ore  was  $88® 
100  per  ton.  The  base  price  paid  for  80%  lead  ore  was  $70 
per  ton.  Shipments  were  curtailed  by  shortage  of  electric- 
drive  power,  occasioned  by  improvements  being  made  at  the 
central  power  plant  of  the  Interstate  Light  and  Power  Co. 

SHIPMENTS  WEEK  ENDED  DEC.  18 

Zinc  Lead  Sulphur 

Ore,  Lb.  Ore,  Lb.  Ore,  Lb. 


Week  .  3,999,000  566,400  463,300 

Year  .  203,210,750  7,195,540  29,088,510 


Shipped  during  week  to  separating  plants,  3,604,000  lb. 
zinc  ore. 

JOPLIN,  MO. — Dec.  18 

Blende,  high  price,  $106.60;  base  per  ton,  60%  zinc,  premium 
ore,  $105;  medium,  $104®95;  lower  grades  down  to  $85;  cala¬ 
mine,  base  40%  zinc,  $70®65;  average  selling  price,  all  grades 
of  zinc,  $90.30  per  ton.  Lead  ore,  high  price,  $74.40;  base  per 
ton  80%  metal  content,  $70® 73;  average  selling  price,  all 
grades  of  lead,  $71.66  per  ton. 

SHIPMENTS  WEEK  ENDED  DEC.  18 

Blende  Calamine  Lead  Values 

Totals  this  week. . .  9,819,400  919,220  2,162,970  $562,300 

Totals  this  year...  567,310,780  44,629,950  89,263,810  $26,320,850 

Blende  value,  the  week,  $455,420;  51  weeks,  $22,737,530. 

Calamine  value,  the  week,  $29,370;  51  weeks,  $1,156,290. 

Lead  value,  the  week,  $77,510;  51  weeks,  $2,427,030. 

Last  week’s  week-end  buying,  with  some  early  buying 
this  week,  on  a  little  higher  price  level  than  the  general 
price  of  last  week,  was  sufficient  to  create  an  excitement  that 
advanced  premium  ores  this  week  $15  per  ton.  The  purchas¬ 


ers  of  premium  ore  are  looking  ahead  a  little,  too,  as  a  vaca¬ 
tion  of  two  weeks  during  the  holidays  will  be  observed  by 
producers  of  high-grade  ores  more  certainly  than  by  producers 
of  medium-  or  lower-grade  ores.  A  light  tonnage  is  reported, 
mainly  because  general  buying  was  so  late. 

Iron  Trade  Review 

NEW  YORK — Dec.  22 

The  iron  and  steel  markets  continue  to  show  unprecedented 
activity  for  this  season  of  the  year.  The  mills  are  being 
pressed  with  orders  which  they  will  have  much  difficulty  in 
filling  in  anything  like  the  time  wanted.  Domestic  business 
is  increasing,  while  export  orders,  after  hesitating  for  a  time, 
are  coming  in  again  rapidly. 

The  pressure  for  materials  for  car  building,  ship  building 
and  structural  work  is  becoming  strong.  Structural  business, 
which  was  rather  slow  for  a  time,  is  increasing  rapidly.  Fab¬ 
ricators  in  the  East  have  taken  large  contracts  and  are  urging 
deliveries  of  steel  to  prevent  delays. 

•  The  pig-iron  market  is  strong  and  active.  Foundries, 
which  have  not  contracted  far  ahead  are  finding  difficulty  in 
getting  iron  except  at  an  advanced  price. 

Freight  congestion  has  been  increased  by  bad  weather  and 
is  presenting  serious  difficulties.  Some  furnaces  have  been 
hampered  by  trouble  in  getting  coke  as  they  need  it. 

Some  progress  has  apparently  been  made  with  the  organ¬ 
ization  of  the  new  combination  which  is  to  include  the  Cam¬ 
bria  Steel,  the  Lackawanna  Steel  and  the  Youngstown  Sheet 
and  Tube  companies.  Options  have  been  taken  on  the  stock, 
but  no  definite  details  has  been  given  out.  The  Republic  Iron 
and  Steel  Co.  is  not  concerned  in  the  merger. 

Pig-iron  production  in  Alabama  in  November  is  reported 
at  212,000  tons. 

Iron  and  steel  exports  for  which  quantities  are  reported 
are  given  by  the  Bureau  of  Commerce  in  October  at  351,251 
long  tons,  against  147,293  tons  in  October,  1914.  For  the 
10  months  ended  Oct.  31  the  total  so  reported  was  1,291,018 
tons  in  1914,  and  2,818,679  tons  in  1915;  an  increase  of  1,527,- 
661  tons. 

PITTSBURGH — Dec.  21 

In  point  of  new  buying  finished  steel  products  are  much 
less  active  this  week.  While  with  such  a  rush  to  buy  in  the 
past  few  weeks,  and  mills  now  so  thoroughly  sold  up,  a  de¬ 
crease  in  activity  was  unavoidable,  the  sharpness  of  the  de¬ 
crease  is  attributed  to  the  arrival  of  the  holiday  season.  There 
is  as  great  a  disposition  as  ever  to  specify  on  current  con¬ 
tracts,  but  the  volume  of  this  business  is  somewhat  reduced, 
as  many  buyers  had  already  specified  their  full  quotas  to 
Dec.  31. 

Steel  prices  show  as  sharp  an  advancing  tendency  as  ever. 
Wire  products  are  up  today  $2  a  ton,  making  nails  $2.10. 
Bars,  plates  and  shapes  advanced  last  week  from  1.70c.,  a 
price  quoted  by  a  few  sellers  on  certain  business,  to  a  general 
minimum  of  1.80c.,  and  a  further  advance  is  predicted  for  early 
next  month.  Hoops  are  up  $2  a  ton  to  2c.,  and  black  sheeets  a 
like  amount,  to  2.60c.  for  28  gage. 

The  Pennsylvania  R.R.  has  placed  an  embargo  on  all  iron 
and  steel  destined  east  for  lighterage  at  Jersey  City  or  Wav- 
erly,  while  the  movement  to  line  consumers  is  greatly  con¬ 
gested.  The  coal  and  coke  movement  east  is  largely  embar¬ 
goed.  The  Baltimore  &  Ohio  restrictions  are  almost  equally 
severe.  Railroad  officials  who  a  few  weeks  ago  expressed 
confidence  that  the  situation  would  soon  improve  now  admit 
that  it  is  not  only  worse,  but  may  grow  still  worse  in  the 
next  two  or  three  weeks,  particularly  if  bad  weather  inter¬ 
venes. 

In  the  circumstances  iron  and  steel  shipments  for  export 
are  practically  cut  off.  The  mills  are  shipping  correspondingly 
more  material  to  the  domestic  trade,  which  is  very  glad  to 
have  the  additional  material.  Total  shipments  of  steel  for 
export,  direct  and  Indirect,  probably  represent  no  more  than 
about  20%  of  the  total  shipments  at  the  present  time. 

Pig  Iron — Inquiry  for  pig  iron  is  by  no  means  heavy,  but 
small  buying  sends  prices  upward.  There  have  been  small 
sales  of  bessemer  at  $19.50,  with  no  $19  iron  in  sight,  and 
most  sellers  holding  for  $20.  In  foundry  iron  $18  is  no  longer 
heard,  and  $18.50,  which  was  done  a  fortnight  ago  in  the  case 
of  some  deliveries,  is  now  the  minimum.  Several  small  sales 
of  basic  iron  are  reported  at  $18,  the  quotation  named  in  last 
week’s  report.  Producers  evidently  expect  a  shortage  of  pig 
iron,  and  are  predicting  much  higher  prices.  Consumers  have 
all  covered  to  an  extent,  but  some  are  expected  to  require 
additional  tonnages  through  their  consumptive  requirements 
having  increased.  There  is  some  inquiry  for  foundry  iron 
for  third  quarter,  for  which  delivery  furnaces  quote  50c. 
higher  than  for  early  delivery.  We  quote:  Bessemer,  $19.50® 
20;  foundry,  $18.50®19;  gray  forge,  $18®18.50;  malleable,  $18 
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@18.50;  basic,  $18,  f.o.b.  Valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

Ferromangraneae — The  market  is  much  stronger.  At  least 
cne  English  producer  is  quoting  $110  on  contract,  Baltimore, 
Instead  of  $100,  while  some  domestic  producers  quote  as  high 
as  $125  on  contract.  Prompt  lots  generally  bring  $100(3)105. 
Consumers  have  been  buying  steadily  in  the  past  few  weeks 
and  are  probably  fairly  well  covered  for  the  next  six  to  nine 
months. 

Steel — After  several  weeks  of  a  practically  nominal  market 
in  billets  there  have  been  open-market  sales  of  ordinary  soft 
openhearth  billets  to  the  extent  of  several  thousand  tons  at 
$35,  maker’s  mill,  Pittsburgh  district,  $4  a  ton  above  the 
nominal  quotation  which  some  mills  have  lately  mentioned  as 
probably  representing  the  market.  It  would  appear  that  more 
openhearth  steel  could  be  sold  at  $35.  Bessemer  billets  are 
quotable  at  about  $32.  Sheet  bars  v/ould  not  be  offered  at 
lower  prices  than  billets,  but  sheet  mills  could  not  afford  to 
pay  such  prices,  and  must  be  content  with  their  contract  ton¬ 
nages,  which  cover  them  fairly  well.  Forging  billets  are 
$52 @55  and  rods  nominally  $40  at  mill. 

FERROALLOYS 

Ferrosllicon  is  in  demand  and  firm.  For  high-grade,  50% 
up,  the  quotation  is  $83  @85  per  ton  at  furnace  in  the  Pitts¬ 
burgh  District.  Bessemer  ferrosllicon  is  also  firm,  prices  vary¬ 
ing  from  $28  at  furnace  for  10%  up  to  $38  for  16%  alloy. — 
Ferrotungsten  remains  high  with  some  variations  in  price. — 
Tungsten  metal  is  a  little  easier;  a  sale  is  reputed  this  week 
at  $6.50  per  lb.  for  a  lot  of  1,000  lb.,  98%  pure. — Molybdenum 
metal  is  reported  sold  at  $1.50  per  lb.  Most  of  the  metal  now 
offered  is  high  in  sulphur,  and  good  metal  is  scarce. 

FOREIGN  IRON  TRADE 

British  Foreign  Trade  In  Iron  and  Steel  and  in  manufac¬ 
tures  thereof  10  months  ended  Oct.  31,  as  valued  by  the  Board 
of  Trade  returns: 


Exports  Imports  Excess 

Iron  and  steel .  £32,736,119  £8,853,825  Exp.  £23,882,294 

Hardware,  etc .  24,254,232  12,350,392  Exp.  11,903,840 


Totals .  .056,990,351  £21,204,217  Exp.  £35,786,134 

Totals,  1914  .  79,449,681  21,524,575  Exp.  57,925,106 


The  total  tonnage  of  iron  and  steel  exported,  3,441,157  tons 
In  1914,  and  2,640,569  tons  in  1915;  imported,  1,502,648  tons  in 
1914,  and  995,297  tons  this  year. 

Pig-Iron  Prodnetlon  In  Germany  in  October  is  reported  by 
the  Gorman  Iron  and  Steel  Union  at  1,076,343  metric  tons; 
which  is  40,265  tons  more  than  in  September  and  about  two- 
thirds  of  the  normal  output.  For  the  10  months  ended  Oct.  30 
the  total  make  was  12,746,729  tons  in  1914,  and  9,741,871  tons 
in  1915;  a  decrease  of  3,004,858  tons  this  year. 

Steel  Production  of  Germany  nine  months  ended  Sept.  30, 
as  reported  by  the  German  Iron  and  Steel  Union,  in  metric 
tons: 

Basic  Acid  Total 


Converter .  4,829,819  118,003  4,947,822 

Openhearth .  3,883,319  177,922  4,061,241 

Direct  castings .  321,553  124,931  446,484 

Crucible .  75,441  75,441 

Electric .  87,262  87,262 


Total .  9,034,691  583,559  9,618,250 

Total,  1914 .  11,716,855  508,022  12,224,877 


The  total  number  of  works  In  operation  on  Sept.  30,  or  at 
any  time  during  the  nine  months,  was  231,  against  242  last 
year. 

Swedish  Iron  Production  for  the  seven  months  ended  July 
31  is  reported  as  follows: 

1914  1915  Changes 


Pig  iron .  432,000  426,500  D.  5,500 

Wrought  iron  blooms .  78,300  65,200  D.  13,100 

Converter  steel .  63,000  52,200  D.  10,800 

Openhearth  steel .  254,800  282,400  I.  27,600 


The  production  of  finished  iron  and  steel  in  all  forms  for 
the  first  half  of  1915  was  218,300  tons. 

IRON  ORE 

Some  large  sales  of  Eastern  iron  ore  have  been  made, 
doubtless  stimulated  by  the  Lake  activity.  Among  these  are 
heavy  sales  of  Port  Henry  ore  at  8^4@9c.  per  unit,  delivered, 
which  is  about  75c.  per  ton  over  last  year.  Some  lump  ore 
is  reported  sold  at  $4  per  ton  at  mine.  A  good  tonnage  of 
other  New  York  and  New  Jersey  ores  has  been  sold  at 
8%@8%c.  per  unit,  delivered. 

Of  the  total  shipments  of  Lake  iron  ore  in  November, 
4,308,295  tons,  or  97%,  went  to  Lake  Erie  ports. 

Imports  at  Baltimore  for  the  week  were  8,650  tons  man¬ 
ganese  ore  from  India  and  5,600  tons  from  Brazil. 


Imports  of  manganese  ore  in  the  United  States  in  Septem¬ 
ber  were  29,959  tons.  For  the  nine  months  ended  Sept.  30, 
the  imports  were  215,274  tons  in  1914  and  173,992  tons  in 
1915;  a  decrease  of  41,282  tons,  or  19.2%,  this  year. 

An  interesting  table,  published  by  the  “Iron  Trade  Re¬ 
view,”  gives  the  season  prices  of  Lake  Superior  iron  ore  for 
27  years.  The  highest  quotations  were  in  1890,  when  Old 
Range  ore  brought  $5.50  for  bessemer  and  $5.25  for  non- 
bessemer;  no  Mesabi  ore  was  then  being  shipped.  Since  that 
year  the  highest  prices  were  in  1899,  when  $5.50  was  paid  for 
Old  Range  and  $4.50  for  Mesabi  bessemer:  $4.20  for  Old 
Range  and  $4  for  Mesabi  nonbessemers.  Other  high  years 
were  1906  and  1909,  when  the  rates  were  $5  for  Old  Range  and 
$4.75  for  Mesabi  bessemers;  $4.20  and  $4  for  nonbessemers.  The 
rates  for  1916  are  higher  than  in  16.  out  of  27  years, 
to  foreigners  as  well  as  to  Spanish  subjects. 

OTHER  ORES 

Some  trial  shipments  of  antimony  ore  have  been  made 
from  Honduras  to  New  York.  The  mine  has  been  known  for 
some  time,  but  has  been  little  worked  on  account  of  trans¬ 
portation  difficulties.  The  ore  shipped  is  mined  in  the  vicin¬ 
ity  of  the  interior  village  of  Voro  and  has  to  be  transported 
six  days  by  pack  mule  to  the  Sulaco  River,  thence  two  days 
by  canoe  down  the  river  to  Pimienta,  where  rail  connection  is 
made  for  Puerto  Cortes. 

Sefior  D.  Domingo  Orueta,  who  recently  discovered  In  Spain 
deposits  of  platinum,  chromium  and  nickel,  has  relinquished 
his  claims  to  the  Spanish  Government.  By  royal  decree,  pub¬ 
lished  Nov.  17  in  the  “Gaceta  de  Madrid,”  official  organ  of  the 
Spanish  Government,  the  territorial  limits  of  the  mines  are 
defined.  Concessions  to  exploit  the  mines  are  obtainable  from, 
the  Spanish  Government  by  foreigners  as  well  as  natives. 

COKE 

Coke  production  for  the  week  in  the  Connellsville  region 
is  reported  by  the  “Courier  at  451,896  short  tons;  shipments, 
451,175  tons.  Shipments  of  Greensburg  and  Upper  Connells¬ 
ville  districts,  40,967  tons.  No  material  increase  is  probable 
until  labor  conditions  improve. 

Coal  Production  of  Austria  nine  months  ended  Sept.  30,  in 
metric  tons: 

1914  1915  Changes 


Coal  mined .  11,700,541  12,088,961  I.  388,420 

Brown  coal .  18,337,727  16,367,481  D.  970,246 

Coke  made .  1,771,938  1,374,770  D.  397,168 

Briquettes  made .  .304,763  345,797  I.  41,034 


Of  the  briquettes  reported  this  year  190,047  tons  were  made 
from  brown  coal,  or  lignite. 

Chemicals 

NEW  YORK — Dec.  29 

The  general  market  Is  fairly  active  with  rather  a  strong 
tone.  Business  is  for  the  most  part  good  for  this  season  of 
the  year. 

Arsenic — Business  Is  quiet,  but  very  steady  and  there  is 
no  change.  Prices  are  $3.75@4  per  100  lb.  for  both  spot  and 
futures. 

Copper  Sulphate — Stocks  are  low  and  some  large  producers 
are  out  of  the  market  for  the  time  being.  The  quotations  are 
unchanged  at  $10  per  100  lb.  for  carload  lots  and  $10.25  per 
100  lb.  for  smaller  parcels. 

Nitrate  of  Soda — Imports  have  been  smaller  recently  and 
stocks  not  at  all  excessive.  Prices  continue  firm  at  $3.20  per 
100  lb.  for  spot  and  January;  $3.15©$3.20  for  futures. 

Sulphuric  Add — The  spot  market  is  nominal  with  dealers’ 
stocks  very  small.  Large  makers  are  in  a  position  to  name 
shipment  figures  and  business  is  being  booked  for  1916,  ac¬ 
cording  to  the  “OH,  Paint  and  Drug  Reporter.”  Contract 
shipments  are  quoted  at  $27 @35  per  ton  in  tanks  for  60  deg., 
according  to  quantity  and  time  of  delivery.  Contracts  for 
66  deg.  $45@50  per  ton  for  prompt,  $37  per'ton  for  first  half 
of  next  year  and  $40  per  ton  over  the  year  in  tank  cars. 
Smaller  quantities  in  carboys  command  premiums  according 
to  size. 

Imports  and  Exports  of  Fertilising  Chemicals  in  the 

United  States  nine  months  ended  Sept.  30,  in  long  tons: 

■ - Imports - -  - - Exports - - 

1914  1915  1914  1915 


Kainit .  229,041  ‘  6,646  . 

Manure  salt^ .  167,710  13,647  .  . 

Other  potash  salts .  154,258  56,881  2,746  900 

Nitrate  of  soda .  430.136  669.383  7.384  16,846 

Sulphate  of  ammonia. .. .  59,054  27,193  150  1,204 

Phosphates .  .  .  915,360  271,584 


Exports  include  reexports  of  foreign  material.  Some 
phosphates  are  imported,  but  are  not  given  separately  in  the 
returns. 
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AMesanienta 


Company 

Uelinqcj 

Sale  1 

Amt. 

Alpha,  Nev . 

Jan. 

5 

Jan. 

26 

$0.03 

Argenta,  Ida . 

Dec. 

20 

Jan. 

22 

0.001 

Basalt,  Nev., . 

Nov. 

29 

Dec. 

30 

0.0025 

Beaver  Butte,  Utah . 

Dec. 

11 

Jan. 

3 

0.0025 

Buffalo,  Con.,  Utah . 

Dec. 

18 

Jan. 

8 

0.002 

Cedar  Creek,  Ida . 

Dec. 

30 

Jan. 

29 

0.01 

Clear  Grit,  Ida . 

Dec. 

14 

Jan. 

5 

0.0016 

Columbus  Ext.,  Utah . 

Dec. 

11 

Jan. 

3 

0.02 

Confidence,  Nev . 

Dec. 

24 

Jan. 

14 

0.10 

Demijohn  Cons.,  Nev . 

Jan. 

7 

Jan. 

27 

0.005 

Dry  Canon  Cons.,  Utah . 

Dec. 

18 

Jan. 

17 

0.001 

E.  Hercules  Ext.,  Ida.  (post.). 

11 

0.0015 

Eureka  MAM.,  Ida . 

IVnv  9fii 

?7 

0.001 

Federal  Ely,  Nev . 

Dec. 

16 

Jan. 

17 

0.005 

n  oni 

Golden  State  M  *  M.,  Calif.. 

Dec. 

6 

Dec. 

28 

0.005 

3 

1.00 

Hypotheek,  Ida . 

Dec. 

20 

Jan. 

20 

0.005 

Ida.  A  L.  Angeles,  Ida., (post.) 

Jan. 

27 

0.005 

Laclede,  Ida . 

Dec. 

6 

Dec. 

27 

0.003 

Lucky  Calumet  Cop.,  Ida . 

Dec. 

27 

Jan 

28 

0.005 

Lynn  Big  Six,  Nev . 

Nov. 

30 

Jan. 

3 

0.005 

MAP  Gold,  Utah . 

Dec. 

13 

Jan. 

3 

0.0025 

Murray  Copper,  Utah . 

Dec. 

18 

Jan. 

10 

0.001 

Nevada- Anaconda,  Utah . 

Dec. 

29 

Jan. 

29 

0.002 

30 

31 

0.10 

New  Baltic,  Mloli . 

Jan. 

1.5 

0.50 

Nyala  Metals,  Nev . 

Dec. 

17 

Jan. 

8 

0.01 

Old  Veteran,  Ida . 

Jan. 

6 

Jan. 

29 

0.002 

Oreano,  Ida . 

Dec. 

18 

Jan. 

18 

0.001 

1 

1.00 

Rescue  Eula,  Nev . 

Dec. 

6 

Jan. 

10 

0.01 

Rio  Grande  Grub  Stake,  Utah 

Dec. 

25 

Jan. 

15 

0.006 

Seg.  Belcher  A  Midas,  Nev. . . 

Dec. 

12 

Jan. 

6 

0.02 

Selma,  Utah . 

Dec. 

15 

Jan. 

2 

0.00.* 

Sheba  Gold,  Utah . 

Dec. 

6 

Jsm 

8 

0.05 

Sunset  Dev.,  Ida . 

Dec. 

8 

Jan. 

3 

0.002 

O.Otia 

Tarbox,  Ida . 

Dec. 

24 

Jan. 

15 

0.003 

Tintlc  Standard.  Utah . 

Nov.  29 

Dec. 

27 

0.005 

Tonopah  Midway,  Nev . 

Dec, 

11 

Jan. 

11 

0  01 

fjvada,  Utah . 

Nov.  22 

Dec. 

27 

0  02 

14 

6 

0  004 

Victoria,  Utah . 

Dec. 

28 

Jan. 

29 

0.01 

Western  Star,  Ida . 

Jan. 

10 

Jan. 

31 

0.001 

West  Toledo,  Utah . 

Dec. 

16 

Jan. 

3 

0.01 

Stock  Quotations 


COLO.  SPRINGS  Dec.  20| 

SALT  LAKE  Dec.  2C 

Name  of  Comp. 

Bid. 

Name  of  Comp 

Bid. 

Acacia . 

.02 

Beck  Tunnel  .  ... 

.071 

Clippie  Cr’k  Con. . 

.009 

Black  Jack. . . 

.081 

C.  K.  AN . 

t.02 

Colorado  Mlri-ig.. . 

.08 

Doctor  Jack  Pot.  . 

09f 

Crown  Point 

.01 

.301 

7.60 

.76  i 

.17 

.03)' 

.50 

Gold  Dollar . 

t  02  1 

.53 

Gold  Sovereign. .  . . 

06 

Iron  Blossom . 

.98 

(3olden  Cycle . 

1.961 

Ix>wer  Mammoth . . 

.05 

.  19  ! 

.181 

.061 

.001 

.04) 

.79 

Lexington . 

.005 

Seven  Troughs .... 

.011 

Mary  McKinney.. . 

.441 

Sliver  King  Coal’n. . 

3.35 

Pharmacist . 

.005 

Sliver  King  Con.. . . 

2.10 

1.78} 

.021 

.03’ 

.07i 

VinlIc.Ttor  . 

1 .96 

Yankee . 

.321 

SAN  FRANCI8CX>  Dec.  20 

AKa.  ... 

.10 

Belmont . 

4.40 

Andes . 

.00 

Jim  Butler . 

1.00 

Best  A  Belcher . 

.04 

Lone  Star . 

.03 

.40 

.03 

t.04 

.  15 

ChoUar . 

t.04 

Mont.-Tfttnopah.. . . 

.30 

.12 

.14 

.17 

.07 

Gould  A  Curry . 

.02  ! 

West  End  Con . 

.75 

Hale  A  Noreross.  .  . 

.03 

Atlanta . 

.21 

.15 

.02 

.01 

.39 

Mexican . 

.26 

C.O.D.  Con . 

03 

.76 

.06 

Ophlr . 

.17 

.03 

Overman . 

.06 

Jumbo  Extension.  . 

1.171 

PotosI . 

t.02 

Pitts. -Silver  Peak .  . 

.06 

Savage . 

.05 

Round  Mountain..  . 

.40 

Sierra  Nevada . 

.31 

Sandstorm  Kendall. 

.071 

.62 

.06 

Utah  Con . 

t.Ol 

Central  Eureka. . . . 

.05 

TORONTO 

Dec.  20 

.05 

.391 

Chambers  Ferland . 

.301 

Dome  Lake . 

.26 

4.75 

t  60 

.65 

28.75 

.361 

.04| 

.05 

isi 

.60 

McIntyre . 

1.06 

T.  A  Hudson  Bay.. . 

23.00 

Porcu.  Crown . 

.89 

Temlskamlng . 

.60 

Preston  E.  D . 

.061 

.16 

.64 

Wettlaufer-Lor . 

.08 

!we8t  Dome . 

.151 

LOXDON  Dec.  6 


Alaska  Tre'dweli 

£6  123  6d 

Mexico  Mines.. . 

£4  3s  9d 

Burma  Corp...  . 

113  9 

Nechl,  pfd . 

012  6 

Cam  A  Motor. . 

015  0 

OrovIUe . 

0  14  3 

Camp  Bird . 

0  8  6 

Santa  Gert'dis . . 

010  6 

El  Oro . 

0  10  3 

14  0 

Esperanza..' . . 

010  9 

Tough  bakes. . . 

012  6 

N.  Y.  EXCH.  Dec.  ‘M\ 


Name  of  Comp. 

CIg. 

Alaska  Golf)  M. . . . 

26i 

Alasl  a  Jmieau . 

lOJ 

Am.Sm,Al(ef.,com  . 

102 

Am.  Sm.  &  Ref.,  pf. 

liu 

Am.  Sm.  Sec.,  pf.  A 

88 1 

Am.  Sm.Sec.,  pf.  B. 

841 

Anaconda . 

86i 

Batopllas  Min. ... 

31 

Bethlehem  Steel. . 

474 

Bethlehem  Steel,  pf 

145 

Butte  A  Superior 

651 

Chile  Cop . 

24 

Chino . 

631 

Colo.  Fuel  &  Iron.. 

51 

Crucible  Steel . 

731 

Dome  Mines . 

281 

Federal  M.  A  S  ... 

28 

Federal  M.  A  S.,  pf. 

52} 

Great  Nor.,  ore.,  ctf. 

481 

Greene  Cananea. . . . 

471 

Uuggen.  Exp . 

771 

Homestake . 

1211 

Inspiration  Con. . . . 

441 

international  Nickel 

197 

Lackawanna  Steel. . 

81 

Miami  Copper . 

331 

Nati  I,ead,  com.. . . 

631 

National  Lead,  pf.. . 

1091 

Nev.  Consol . 

151 

Ontario  Min . 

10! 

Oulcksllver . 

41- 

Quicksilver,  pf . 

41 

Ray  Con . 

241 

Republic  IAS,  com.. 

541 

Republic  IAS,  pf.. . 

1101 

Sloss-Sheffleld . 

63 

Sloss-Sheffleld,  pf. . 

961 

Tennessee  Copper. . 

671 

Utah  Copper . 

78f 

U  S.  Steel,  com .... 

85} 

0.  S.  Steel,  pf . 

1161 

Va.  Iron  C.  A  C. . . 

65 

N.  Y.  CURB  Dec.  20 

.16 

Am.  Zinc . 

66} 

Beaver  Con . 

41 

Big  Four . 

05 

Braden  Copper . 

16 

Buffalo  Mines . 

1.10 

Butte  A  N.  Y . 

3 

Can.  Cop.  Corpn..  . 

2A 

Casbboy . 

.07 

Cerro  de  Pasco .... 

37 

Con.  Arlz.  Sm . 

1| 

Con.  Coppomlnes. 

u 

Con.  Nev  .-Utah. . 

Dla.  Black  B . 

.03 

Florence . 

.38 

Goldfield  C(ii) . 

Goldfield  Merger.. 

.15 

Hecla  Min . 

31 

Howe  Sound . 

41 

Kennecott  Cop . 

521 

Kerr  Lake . 

41 

Magma . 

15 

lA’ 

McKInley-Dar-Sa. . 

65" 

Mines  of  Am . 

31 

.28 

Nevaila  Hills . 

.19 

New  Utah  Blnghaiii 

5 

Nlplssing  Mines.. .  . 

71 

.05 

Ray  Hercules . 

3f 

St.  Joseph  Lead _ 

131 

South  Utah . 

.37 

Stand’d  Dll  of  N.J.. 

564 

Standard  S.  L . 

11 

Stewart . 

1 

Success . 

.63 

Tonopah . 

Tonopah  Ex . 

31 

Tonopah  Merger. . . 

.55 

Trlbulllon . 

.76 

White  Knob,  pf . . . . 

2 

Yukon  Gold . 

21 

BOSTON  EXCH  Dec.  20 

Name  of  Comp. 

Clg. 

Adventure . 

11 

Ahmeek . 

3921 

Algomah . 

1| 

Allouez  . 

67} 

Arlz.  Com.,  ctfs. . . . 

71 

Bonanza . 

.35 

Butte  Alex.  Scott.  . 

91 

Butte-Bullaklava. . . 

21 

Calumet  A  Arlz.. . . 

671 

Calumet  A  Hecla.. . 

540 

Centennial . 

161 

Copper  Range . 

67 

Daly  West . 

31 

East  Butte . 

161 

Franklin . 

9} 

Granby . 

79} 

Hancock . 

161 

Hedley . . 

29 

Helvetia . 

.40 

Indiana . 

51 

Island  Cr’k,  com.. . 

481 

Island  Cr'k,  pfd _ 

90 

Isle  Royale . 

271 

Keweenaw . 

21 

181 

La  Salle . 

6 

Mason  Valley . 

21 

Mass . 

HI 

Mayflower . 

31 

Michigan . 

11 

Mohawk . 

89 

New  Arcadian . 

91 

New  Idiia . 

101 

North  Butte. . 

311 

North  I.ake . 

21 

OJlbway . 

11 

Old  Colony . 

3 

Old  Dominion . 

57 

Osceola . 

85 

Quincy . 

851 

St.  Mary’s  M.  L. . . 

68 

Santa  Fe . 

31 

Shannon . 

71 

Shattiick-Arlz . 

331 

So.  Lake . 

61 

Superior . 

26 

Superior  A  Bost. . . . 

21 

Tamarack . 

481 

Trinity . 

91 

Tuolumne . 

.33 

U.  S.  Smelting . 

471 

U.  S.  Smelt’g,  pf _ 

481 

Utah  Apex . 

21 

Utah  Con . 

111 

Victoria . 

21 

Winona . 

31 

Wolverine . 

68 

Wyandot . 

1| 

BOSTON  CURB  Dec.  20 


Bingham  Mines.. . . 

8 

Boston  Ely . 

.28 

Butte  A  Ixm’n  Dev. 

.33 

Calaveras . 

2} 

Calumet-Corbln.. . . 

.07 

Chief  Con . 

lA 

Cortez . 

.45 

Crown  Reserve . 

.65 

Davls-Daly . 

n 

Eagle  A  Blue  Bell . . 

1| 

First  Nat.  Cop . 

6 

Houghton  Copper.  . 

2 

Iron  Cap  Cop.,  pf.. . 

61 

Mexican  Metals.. . . 

.36 

Nat.  Zinc  A  Lead . . 

31 

Nevada-Douglas. . . 

.75 

2} 

New  Cornelia . 

:9| 

Ohio  Copper . 

.20 

Oneco . 

1 

.10 

Rex  Cons . 

.35 

Smokey  Dev . 

.30 

Tonopah  Victor. . . . 

t.35 

United  Verde  Ext. . 

61 

Utah  Metal . 

10| 

1  tLast  Quotations. 

Monthly  Averntore  Prices  of  Metals 


SILVER 


Month 

New  York 

London 

1913 

1914 

1915 

1913 

1914 

1915 

January. . . 
February. . 

March . 

April . 

May . 

June . 

July . 

August. . . . 
September 
October  . . . 
November. 
December  . 

Year.... 

62.938 

61.642 

57.870 

59.499 

60.361 

58.990 

58.721 

59.293 

60.640 

60.793 

58.995 

57.760 

57.572 
57.506 
68.067 
58.519 
58. 175 
56.471 
54. 678 
54.344 
53.290 
50.6.54 
49.082 
49.375 

48.  855 
48.477 
50.241 
50.250 
49.915 
49.034 
47.519 
47.163 
48.680 
49.386 
61.714 

28.983 

28.357 

‘26.669 

27.416 

27.825 

27.199 

27.074 

27.336 

27.986 

28.083 

27.263 

26,720 

26.553 

26.673 

26.788 

26.958 

26.704 

25.948 

25.219 

25.979 

24.260 

23.199 

22.703 

22.900 

22.  731 
22.753 

23.708 

23.709 
23.570 
23.267 
22.697 
22.780 
23.591 
23.925 
26.094 

69.791  54.811 

27.576  25. 314I . 

New  York  quotsttons  cents  per  ounce  troy.  One  silver; 
I/>ndon,  pence  per  ounce,  sterling  silver,  0.926  fine. 


COPPER 


Month 

New 

York 

London 

Electrolytic 

Standard 

Electrolytic 

1914 

1915 

1914 

1915 

1914 

1915 

January. . . 

14.223 

13. 641 

64.304 

60.766 

69.488 

65.719 

February. . 

14.491 

14.394 

65.259 

63.494 

70.188 

* 

March . 

14.131 

14.787 

64.276 

66.152 

69.170 

* 

April . 

14.211 

16.811 

64.747 

76.096 

69.313 

« 

May . 

13 . 996 

18.506 

63.182 

77.600 

67.786 

« 

June . 

13.603 

19.477 

61.336 

82.674 

66.274 

95.3,33 

July . 

13.223 

18.796 

60.540 

76.011 

04  965 

91 . 409 

August. .  . . 

• 

16.941 

t 

68.673 

t 

82.333 

September 

* 

17.502 

t 

68.915 

1 

86.250 

October... 

« 

17.686 

t 

72.601 

t 

88.000 

November. 

11.739 

18.627 

63.227 

77.744 

93.273 

1  tecember  . 

12.801 

56.841 

41 

Year  .  .  . 

TIN 


Month 

New 

York 

London 

1914 

1916 

1914 

1915 

January . 

37.779 

34.260 

171.905 

156.550 

February . 

39.830 

37.416 

181.556 

176.926 

March . 

38.038 

48.426 

173.619 

180.141 

April . 

,36.154 

47.884 

163.963 

166.225 

May . 

33.360 

38.790 

150.702 

162.675 

June . 

.30.677 

40.288 

138.321 

167.636 

July . 

31.707 

37.423 

142.617 

167.080 

August . 

• 

34.389 

t 

151.440 

September . 

32.675 

33.125 

t 

162.625 

October . 

30.284 

33.080 

t 

151.554 

33.304 

39.224 

139.391 

167.670 

33.601 

147. 102 

Av.  year  . 

34. 301 1  . 

LEAD 


New 

York 

St.  I.0Ul8 

London 

Month 

1914 

1915 

1914 

1915 

1914 

1915 

January. . . 

4.111 

3.  729 

4.011 

3. 548 

19.666 

18.606 

February. . 

4.048 

3.827 

3  937 

3.718 

19.606 

19.122 

March . 

3.970 

4.053 

3.850 

3.997 

19.651 

21.883 

April . 

3.810 

4.221 

3.688 

4.142 

18.225 

21.094 

May . 

3.900 

4.274 

3.808 

4.182 

18.503 

20.347 

June . 

3.900 

5.932 

3.810 

5.836 

19.411 

25.170 

July . 

3.891 

5.659 

3.738 

6.631 

19.051 

24.611 

August. . . . 

3.876 

4.656 

3.715 

4.520 

t 

21.946 

September 

3.828 

4.610 

3.658 

4.490 

,t 

23.151 

October  . . . 

3.528 

4.600 

3.384 

4.499 

t 

23.994 

Novend)er. 

3.683 

5.155 

3.585 

5.078 

18.500,26.278 

3.800 

3.662 

19.097 

3.862 

3 . 737 

. 1... 

SPEI.TRR 


Month 

New 

York 

St.  Louis 

London 

1914 

1915 

1914 

1916 

1914 

1915 

January. . . 

5.262 

6.  386 

5. 112 

6.211 

21.633 

30.844 

February. . 

5  377 

8.436 

5.228 

8.255 

21.413 

39.819 

March . 

5  250 

8.541 

5.100 

8.366 

21.460 

44.141 

April . 

5.113 

10.012 

4.963 

9.837 

21.569 

49.888 

May . 

5  074 

14.781 

4.924 

14.610 

21.393 

68.100 

June . 

5  000 

21.208 

4.850 

21.038 

21.345 

100.614 

July . 

4  920 

19.026 

4.770 

18.856 

21.568 

97.250 

August. . . . 

5  568 

12.781 

5.418 

12.611 

t 

67.786 

September 

5.380 

13.440 

5.230 

13.270 

t 

67.841 

Detober.. . . 

4.909 

12.800 

4.750 

12.596 

t 

66.536 

November. 

5.112 

15 . 962 

4.962 

15.792 

25.016 

88.409 

5.592 

5.430 

27.369 

5.213 

5.061 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  tier  long  ton.  »  Not  reported, 
t  London  Exchange  closed. 


PIG  IRON  IN  PITTSBURGH 


Bessemer 

Basic 

No.  2 

Month 

Foundry 

1914 

1915 

1914 

1915 

1914 

1915 

January. . . 

$14.94 

$14.59 

$13.23 

$13.45 

$13.90 

$13.90 

February. . 

15.06 

14.55 

14.12 

13.45 

14.08 

13.90 

16  07 

14.55 

13  .01 

13.45 

14.10 

13.95 

April . 

14.90 

14.55 

13  .M 

13.45 

14.13 

13.95 

May . 

14.90 

14.61 

13  90 

13. 6C 

14.27 

13.83 

June . 

14.90 

14.70 

13.IH) 

13.67 

13.96 

13.77 

July . '. 

14.  !M) 

14.94 

13. IM) 

13.91 

13.00 

13.68 

August. .  .  . 

14.90 

16.01 

13. (M) 

15.31 

14.08 

14.75 

September 

14.90 

16.86 

13.90 

15.95 

14.03 

15.70 

October... . 

14.84 

16.96 

13.75 

15.06 

13.97 

15.80 

November. 

14.59 

18.26 

13.43 

17.36 

13.83 

17.20 

December  . 

14.70 

13.45 

13.83 

Year. .  . 

$14.88 

$13.78 

$14.01 
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Shuttles  and  Trip 
pers  that  cut  costs- 


“S-A”  Shuttle  Type  Conveyors  for 

distributing  ore  to  bins  save  a  great 
number  of  feet  of  belt  conveyor, 
trippers,  besides  reducing  head  room 
and  load.  The  shuttle  type  always 
makes  possible  operating  economies 
and  lower  first  cost. 


“S-A”  Self-Propelling,  Self-Re¬ 
versing  Trippers  for  handling  ore, 
rock  and  other  heavy  materials  are 
so  designed  that  as  the  belt  slackens 
in  speed,  when  starting  up  or  shutting 
dowm,  no  material  can  fall  between 
the  face  of  the  lower  pulley  and  carry¬ 
ing  surface  of  the  belt  so  as  to  injure 
the  belt.  The  spout  is  arranged  to 
receive  all  the  material  as  it  leaves 
the  belt  without  clogging  at  any  point. 

“S-A”  Trippers  are  either  made  self- 
propelling  and  self-reversing  as  shown, 
or,  self-propelling  without  the  revers¬ 
ing  mechanism. 

“S-A  Belt  Conveyors”  is  a  book  which 
describes  Shuttles  and  Trippers  and 
all  types  of  Belt  Conveyors.  A  copy 
for  the  request. 


'S-A”  Shuttle  Type  Belt  Conveyor 


“S-A”  Self  Propelling  Self 
Reversing  Tripper 


And  this  service  is  for  you 

The  staff  of  “S-A”  engineers  will  study 
your  problems,  assist  you  in  your  de¬ 
signs — gratis.  Consult  them  now. 


Stephens  -  Adamson 
Mfg.  Co. 


Conveying,  Screening, 
Transmission  Machinery 

Aurora,  Illinois 


Branch  Offices 
50  Church  St.,  NEW  YORK. 
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This  tripper  was  designed  especially  as  a  high  speed  ore-bedding  tripp)er.  The  frame  is  unusually  heavy 
and  the  traction  wheeb  are  fitted  with  locomotive  steel  tires. 
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dents  connected  with  the  attempt  of  the  Western  Fed¬ 
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renci  and  Metcalf.  The  mining  companies  have  adopted 
the  unusual  method  of  caring  for  loyal  employees  in  a 
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there.  In  addition  he  gives  some  interesting  details  of 
visits  to  various  German  mines. 
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WASHINGTON  MEETING  OP  THE  M.  M.  S.  A.  1059 

Under  the  auspices  of  the  Mining  and  Metallurgical 
Society  of  America  a  meeting  of  all  the  mining  societies 
of  the  United  States  was  held  in  Washington  on  Dec.  16 
to  urge  upon  Congress  the  desire  of  the  mining  industry 
that  the  mining  laws  be  revised.  A  remarkable  una¬ 
nimity  of  opinion  was  exhibited  at  this  meeting.  This 
article  Is  a  summary  of  the  proceedings. 
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I  may  be  yours  during  1916  I 

I  is  the  Christmas  wish  of  | 

I  The  Engineering  i| 

I  AND  Mining  Journal  | 
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“Could  I  say  more?” 

Horace  A.  Morse 


Let’s  see  if  he  could 

Horace  A.  Morse,  lessee  of  the  Sovereign 
Mines,  Sierra  City,  California,  writes  as 
follows : 

''We  started  the  New  Cleveland  Type  "S" 
Stoper  to  work  on  the  21th.  We  have  a 
record  of  holes  4j'  deep  in  hard  quartz 

on  40%  less  air  than  either  a  * - or 

* - = — that  we  had  used  in  two  hours 

time.  It  has  transferred  my  lease  from  a 
losing  to  a  paying  proposition.  Cotdd  I  say 
more}” 

Could  he  say  more — need  he  say  more  to 
convince  you  that  the  New  Cleveland 
Type  “S”  Stoper  does  all  we  claim  for  it, 
viz:  increase  footage  drilled  per  shift  by 
50%;  decrease  expensive  air,  cut  out  de¬ 
lays  due  to  frequent  breakdowns — reduce 
every  item  of  stoping  costs. 

But  we  don’t  ask  you  to  take  our  word  for  it 
— we  want  you  to  prove  all  this  in  your  own 
mine.  Before  you  pay  a  cent  try  the  “New 
Cleveland.’’  If  it  doesn’t  effect  a  saving  of 
50  per  cent,  in  drilling  costs  return  it  and 
all  obligations  will  be  cancelled.  Arrange 
for  the  trial  offer  now  by  signing  the  cou¬ 
pon. 


*  We  have  left  out  the  names  of  drills — Cleveland  Rock 
Drill  Co. 


The  Cleveland  Rock  Drill  Co. 


6410  Hawthorne  Avenue 


Cleveland 


New  York — 30  Church  Street.  IshpeminO,  Michigan — P.O.  Box  234. 
lienver,  Coio. — ^510  ideai  Bui'dlng.  Sait  Lake  City,  Utah — 811 
Walker  Bank  Building.  Sacramento,  Calif. — P.O.  Box  351. 

Canadian  trade  supplied  by 

The  Cleveland  Pneumatic  Tool  Co.  of  Canada,  Limited, 

80  Duchess  St.,  Toronto,  Out. 


•t\ 

ill  Co.  r 

ihio  y 

S'^yy  •••■  •••■ 


Ohio 
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Over  the  equipment  going  into  almost  any  mine  in 
the  Rocky  Mountain  Region 

Look  at  the  machinery  in  the  mines  in  your  district 

Ask  the  man  who  is  running  the  machines  why  there  is  so 
much  with  the  &  B.”  nameplate 

There  are  reasons— and  good  ones 

QuaKty— Service— Price 


All  three  are  right.  Write  for  Catalogs  on  any  line  of 

Mechanical  and  Electrical 
Apparatus 

**We  Can  Be  of  Service  to  You** 


THE 


HENDRIE  &  BOLTHOrr 


MFG.&SUPPLY  CO. 


DEAfVEit,  COLORADO. 
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DOSTER  MACHINE  COMPANY’S 

SIMPLEX  CONCENTRATORS 

and 

Cone  Baffle  Classifiers 

have  justly  attained  the  position  of 

LEADERSHIP 

in  the  art  of  Ore  Concentration 


NOTE:  We  build  Single-  and 
Double-Deck  Machines. 


IDEAL 

Head-Motion 


Write  for  Catalogue  Now 


Repeat  orders  for  381  Simplex  Sand  Tables 

156  Slime  Tables 

**  “  "  736  Cone  Baffle  Classifiers 

have  been  received  by  us  during  the  last  15  months. 

The  Miami  Copper  Co.  of  Miami,  Arizona,  has  recently  given 
us  the  orders  for  42  Double -Deck  Tables  and  83  Classifiers. 

The  Inspiration  Con.  Copper  Co.’s  new  plant  at  Miami,  Arizona, 
is  being  equipped  with  234  Double-Deck  Simplex  Tables  and 
400  of  our  Classifiers. 

DEISTER  MACHINE  COMPANY 

INCORPORATED  JULY,  1912 

Home  Office  and  Factory: — 1933-2003  East  Wayne  Street,  FORT  WAYNE,  IND.,  U.  S.  A 
London  Office: —  No.  1,  London  Wall  Bldgs.  LONDON  WALL,  E.  C. 


WILLIAM  L  REEDER 
TAKATA  &  COMPANY 


410  Consolidated  Building 
2  Ydraku-cho,  Nichome,  Kojimachi-ku 


JOHANNESBURG,  SO.  AFRICA 
TOKYO,  JAPAN 
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NEW  YORK  ENGINEERING  CO., 


Quick  Shipments 

Quick  shipment  of  your  dredge  means  the  early  com¬ 
mencement  of  dividends.  We  can  design,  build  and  ship 
an  EMPIRE  Gold-Dredge  in  less  time  than  will  be  re¬ 
quired  by  any  other  manufactory.  Our  Engineering  De¬ 
partment  studies  the  conditions  and  produces  the  plans  in 
the  minimum  of  time.  Our  location,  in  the  center  of 
production  of  raw  materials,  eliminates  delay  and  min¬ 
imizes  costs.  No  matter  how  large  and  diversified  the 
equipment,  our  experience  and  our  resources  enable  us 
to  lay  it  down  on  your  property,  erect  and  put  it  in  oper¬ 
ation,  with  a  promptness  that  means  an  earlier  realization 
on  the  investment. 


Send  for  the  two  Empire  text-books: 
Gold-Dredges  and  Prospecting  Drills. 


Empire  Placer  -  Mining  Equipment 

Includes  Dredges,  Drills,  Hydraulic  or 
Bucket  Gravel- Elevators,  High-Carbon  Steel 
Sluices  and  Riffles,  Hydraulic  Pipe-Lines, 
Giants,  Etc.  We  design  and  build  your 
equipment  to  .uit  your  conditions. 


V.  A.  STOUT,  Western  Representative,  Room  601  Balboa  Building,  SAN  FRANCISCO 


NEW  YORK  ENGINEERING  COMPANY 

Z-RCCTOR  STREET,-  NEW  YORK 
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Greater  Saving  of  Gold 


Richards  Pulsator  Riffle 


You  know  the  waste  caused  by  a  “packed” 
riffle  in  placer  mining. 

You  know  the  trouble  and  loss  of  time  caused 
by  the  ordinary  “clean-up.” 

The  Richards  Pulsator  Riffle  eliminates  both 
of  these  “bug-bears.” 

It  is  automatic  and  continuous  in  discharge. 
Not  a  chance  for  “packing.”  This  is  due  to 
the  application  of  an  intermittent  pulsating 
current  of  water. 

There  is  no  necessity  for  closing  down  the 


dredge  or  hindering  operation  in  any  way 
when  the  Richards  Riffle  is  cleaned.  The 
trouble  and  loss  of  time  caused  by  the  ordinary 
“clean-up”  is  entirely  eliminated. 

Think  of  the  saving  in  gold  if  you  never  have 
“packed”  riffles!  Think  of  the  increased  out¬ 
put  if  you  don’t  have  to  shut  down  for  “clean¬ 
up.” 

Other  features  too  combine  in  making  the 
Richards  Pulsator  Riffle  a  machine  that  will 
best  meet  your  conditions. 


Bulletin  No.  1073  gives  complete 
details.  Shall  we  send  you  a  copy? 


The  Denver  Engineering  Works  Co. 

Denver  makers  of  Color&do 


Richards  Pulsator  Jifis 
Ovoca  ClassiOers 
Isbell  ('oncentrators 
Electric  Holsts 


Mine  Timber  Framing  Ma-  D  &  W  Bail  Miiis 

chinery  Crushing  Roiis 

Ore  Crushers  Mine  Cages 

Automatic  Samplers  Stamp  Mills 


Revolving  Screens  and  Griz- 
ziies 

Sample  Grinders 
D«wco  Tube  Mills 
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R  supplies 


The  TVilfley  Table 

There  is  no  machine  so  universally  used  in  the  concen¬ 
tration  of  ores,  none  so  generally  known  throughout  the 
mining  world  and  none  with  such  an  enviable  record. 


A 


WlLFLEY  IN 
.  ACTION 


Note  the  perfect  separation  between 
the  several  minerals  and  the  waste. 

In  selecting  a  Wilfley  Table  for  your  concentration  problem  you 
confirm  the  judgment  of  thousands  of  operators  who  have  made 
a  succecs  in  their  line. 

Send  for  bulletins 


THE  MINE  &  SMELTER  SUPPLY  COMPANY 

DENVER  SALT  LAKE  CITY  EL  PASO 

#  NEW  YORK  OFFICE:  42  BROADWAY 


laiiiiitiiiiiiiMiiiiiHiiiimmiuiuiuiHiiuiiiiic 
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The  Wedge  Mechanical  Furnace  I 

Patented  f 

1 

Means  Profit  To  You 

REMEMBER,  we  build  roasters  of  different 
types  and  detail  to  produce  different  conditions 
required. 

Over  twenty  years’  practical  experience,  not  only 
in  building  furnaces,  but  operating  as  well,  enables 
us  to  deliver  furnaces  that  give  the  desired  results  at 
low  operating  cost. 

Write  us,  stating  analysis  of  ore,  concentrates, 
mixture  or  material  you  desire  to  roast,  charac¬ 
teristics  and  physical  condition  of  same,  number  of 
tons  to  be  treated  per  twenty-four  hours,  and  results 
desired  in  the  calcine. 


I  Wedge  Mechanical  Furnace  Company  I 

Greenwich  Point,  Philadelphia 

fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitmiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiiiiniiiiiMiiiiiiiininiiinmniinniiiimiiiiiiiiiiiiiiiiiiHniiiniiniiiiiniiiiiiiiiiiiiiiiiitMiiiniiniiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiii . . 
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^  Regular 
Sized  Pieces 


of  carbide  are  the  most  economical  to  use,  and  produce  the  best  results  in 
Miners’  lamps,  because  the  generation  of  gas  is  slower.  It  is  more  uniform 
in  volume,  of  more  even  pressure  and  does  not  overheat  the  lamp. 


Miners’ 


consists  of  large,  regular-sized  pieces;  contains  no  “fines”  or  dust — in  fact, 
it  is  made  especially  for  Acetylene  Mine  Lamps. 

Being  free  from  dust  and  fine  material,  there  is  no  excess  of  gas,  no 
waste  and  no  clogging  of  the  burner.  Each  charge  lasts  longer,  because 
with  regular  sized  pieces  the  gas  generates  more  uniformly  and  all  of  the 
carbide  is  used. 

MINERS’  CARBOLITE  is  pure  calcium  carbide,  made  from  the 
best  and  purest  raw  materials  we  can  secure,  and  is  guaranteed  to  pro¬ 
duce  the  highest  average  gas  yield. 

k  Packed  in  100  lb.  and  25  lb.  drums;  2  lb.  and  10  lb.  cans. 

Write  us  for  further  information,  prices  and  distributing  points.  A 

American  Carbolite  Sales  Company 

Warehouses  in  principal  cities 

Duluth,  Minn. 
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[— AIR  COMPRESSORS 

At  the  present  time  compressed  air  is  used  in  almost  every  art  known  to 
man  and  as  its  use  is  dependent  so  much  upon  its  economic  production  the 
selection  of  compressor  equipment  is  of  very  prime  importance. 

Ingersoll-Rand  Compressors  embody  every  feature  that  will  contribute 
in  any  way  toward  producing  air  at  the  lowest  cost.  Our  experience  in 
compressor  building  has  been  so  extensive  that  it  qualifies  us  as  the  leader  in 
this  line  of  manufacture,  and  has  enabled  us  to  place  before  the  buyer  a  line 
of  machines  that  will  meet  his  every  need  efficiently  and  economically. 

A  few  Ingersoll-Rand  commendable  features  are  automatic  lubrication  and 
regulation,  enclosed  dirt-and-dust-proof  construction,  thorough  intercooling 
and  water  jacketing,  superb  valve  movements  and  compactness — 

The  line  ranges  in  capacities  from  3  to  60,000  cubic  feet — all  pressures  to 
3,000  lbs. 

All  conditions  of  drive  can  be  met. 

Ask  for  the  Bulletins. 

INGERSOLL-RAND  COMPANY 

NEW  YORK  Offices  the  World  Over  LONDON 


**Imperid”  Type  “XPV” — Steam  Driven. 
Has  Piston  Steam  Valve — Automatic  Cut- 
Off  Control.  Capacities  608-3620  cuit. 
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Statistics  show  that  the  causes  of  mine  accidents  in  the 
United  States  rank,  (1)  Falls  of  rock ;  (2)  Explosions ;  (3) 
Falls  of  persons;  (4)  Hoist  accidents. 

In  other  words,  of  all  mechanical  equipment,  hoists  are 
the  most  prolific  cause  of  accidents. 

The  first  (3)  causes  are  largely  impossible  of  control. 
The  fourth  is  possible  of  control.  Choose  the  hoist  which 
reduces  possibility  of  hoist  mishaps  to  a  minimum. 


Now  that  compensation  laws  are  becoming  prevalent,  it 
is  absolutely  necessary  that  hoists  be  chosen  on  a  dis¬ 
regard  of  first  cost — with  an  eye  to  service  and  safety. 


The  higher  cost  of  WELLMAN-SEAVER 
MORGAN  Hoists  is  a  necessary  result 
of  their  greater  cost  of  manufacture. 
The  margin  of  difference  in  price  rep¬ 
resents  better  material,  more  careful 
design,  ample  safety  devices  which 
anticipate  every  contingency  of  peril. 


Put  your  mine  into  the 
**safe**  class  by  specify¬ 
ing  WELLMAN-SEA  VER- 
MORGAN  for  your  hoist¬ 
ing  service.  Investigate, 


Electric  Hoist  of  Smuggler  Leasiag  Co.,  Aspen,  Colo, 


The  Wellman-Seaver-Morgan  Company 

Cleveland,  Ohio,  U.  S.  A. 
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THE 

DENVER  ‘DREADNAUGHT’  DRILLS 


DAILY 

DEMONSTRATE 

THEIR 

SUPERIORITY 

IN 

MINE.  TUNNEL 
AND 

OPEN  WORK 


Write  for  Bulletin  E-60. 


Model  60  Denver  “Dreadnaught”  Drills  in  an  advance 
heading  of  the  Rogers  Pass  Tunnel.  These  drills  have 
replaced  all  other  makes  in  the  main  headings  of  this 
work  and  were  adopted  by  Foley  Bros.,  Welch  and  Stew¬ 
art  because  they  demonstrated  their  superiority  in 
actual  service.  After  adopting  them  they  made  their 
record  month’s  progress. 

This  is  only  one  of  many  instances  where  they  have 
proven  their  greater  speed  and  reliability  over  other 
and  heavier  types  under  the  most  exacting  conditions. 

A  refinement  of  design  combined  with  the  sort  of  material 
and  workmanship  that  made  the  “Waugh”  Drills  famous 
has  produced  in  the  “Dreadnaught”  the  “ideal”  type  of 
rock  drill. 


“WAUGH”  STOPERS  “CLARK”  AIR  METERS 


DENVER,  COLO. 


30  Church  Street,  New  York  City 
115  W.  2nd  South  Street,  Salt  Lake  City,  Utah 

Houghton,  Mich. 
Royal  Chambers,  Johannesburg,  South  Africa 


225  Rialto  Bldg.,  San  Francisco,  Cal. 

301  San  Francisco  Street,  El  Paso,  Tex. 
508  First  Avenue  South,  Seattle,  Wash. 
34  Queen  Street,  Melbourne,  Australia. 


E-3 
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Distinctive 

Features 

Of 

Traylor 

Gyratory 

Crushers 

The  main  shaft  and  bearings  are 
much  larger  and  suspended  at 
point  of  least  motion. 

The  hopper  and  spider  can  be 
removed  independent!  y,  i.e. 
without  interfering  with  any 
other,  part. 


The  concaves  can  be  replaced 
without  removing  the  spider, 
main  shaft,  crushing  head  or 
hopper. 

Positive  lubricating  apparatus. 

The  most  accessible  crusher  on 
the  market  for  making  repairs. 

The  only  gyratory  crusher  that 
has  all  the  best  features  found 
in  others,  combined  with  our 
^^distinctive  design.” 

Our  G-2  Catalog  Gives  Complete  Details. 

Traylor  Eng.  &  Mfg.  Co. 
Allentown,  Pa. 

U.  S.  A. 


Eastern  Office,  30  Church  St.,  N.  Y. 
Western  Office,  Salt  Lake  City,  Utah 
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The  Best 

American  Practice 


involves  the  process  of  crushing, 
classification  and  separation  com¬ 
bined  to  give  the  highest  return 
warranted  by  the  cpst  of  operating 
and  the  handling  of  large  tonnages. 

Many  machines  are  required,  each 

operated  according  to  its  own  range 
of  feed  or  product. 

It  is  realized  by  all  successful  con¬ 
centration  engineers  that  no  single 
machine  or  single  operation  will 
bring  economic  results. 

The  best  machinery  in  the  modem 
mill  is  that  developed  in  the  growth 
of  concentration  practice,  or  from 
that  used  in  other  industries;  in 
this  development  the  Allis-Chal- 
mers  Mfg.  Company  has  been  a 
large  factor,  due  to  its  ability  to 
apply  field  experience  to  the  per¬ 
fecting  of  designs. 

Operating  mill  men,  having  ex¬ 
tended  experience  with  Allis- 
Chalmers  Crushers  and  Handling 
Equipment,  Rolls  and  Regrinders, 
Sizers  and  Concentrators,  Trans¬ 
mission  and  Power  Machinery  rec¬ 
ognize  that  its  high  reputation  is 
based  upon  reliability  and  economy 
under  severe  service  conditions. 

Backed  by  this  reputation  the  Allis- 
Chalmers  Mfg.  Company  is  par¬ 
ticularly  fitted  to  furnish  the  entire 
equipment  of  modern  concentra¬ 
tion  plants,  all  from  its  own  shops. 

Some  of  its  successful  modem  ma¬ 
chines  are  the  Hancock  Jig,  the 
Richards  and  Richards- Janney 
Classifiers,  the  Anaconda  Rolls, 
the  Isbell  Vanner.  Each  is  a  dis¬ 
tinct  advance  that  makes  for  econ¬ 
omy  under  present-day  heavy 
tonnage  conditions. 


Allis-Chalmers  Mfg.  Company 


Mining  Machinery  Department 


Milwaukee,  Wis. 
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Be  Cold  Blooded 


We  can  prove  our  contention  to  your 
satisfaction  and  profit.  May  we? 

Wyoming  Shovel  Works 

Wyoming  Pa. 


Apply  the  same  cool  judgment  on  your 
next  shovel  purchase  that  you  used  in 
putting  through  that  big  business  deal. 
Sentiment,  prejudice,  all  such  are  beside 
the  point  when  the  purchase  of  100 
shovels  always  involves  over  $5,000 
worth  of  pay  roll.  We  don’t  pretend  to 
reduce  the  cost  of  shovels — we  reduce 
the  cost  of  shovelling,  and  that’s  where 
the  money’s  saved. 


Mayari  Chrome  Nickel  Steel  heat 
treated  blades.  Extra  selected  XX 
second  growth  northern  white  ash 
handles.  Put  together  to  stay  to¬ 
gether.  Ask  us  for  “Scientific  Shov¬ 
elling’’  and  a  catalog.  Both  are 
here  for  you  and  both  worth  having. 


HudsonTermii»4i.-30  Church  Street,  Nj^vVork 


'^l^anvtif&cturers  of  Steel  Structures  of  all  classes 

AND  Buildings 


m 


SALES  OFFICES 


Coal  Handling  Station,  for  Coke  Plant,  New 
Duluth,  Minn. 


NEW  TORE.  N.  Y..  30  Clnrck  Street 
Pbied^ltta,  Pa.,  .  WMenor  BiiOdnf 
Bottea,  Mast.  .  .iobi  Haacedk  BMf. 
nalHmrr,  IN^.C<»tiMidalTnMtndf. 
PITTSBURGH,  PA.  .  .  Frkk 
RodMeter,  N.  T.  ...  Power*  ffik>dk 
Beffale,  N.  T.  .  Marine  NatiMwi  Baali 
Cneinati,  Ohio.  Udon  Trad  [^iBdlif 
Atbnta,  Ga.  .  .  .  CwiAer  RnS^iim; 
Oeraland.  Ohio  ^  RedwfiHer  BdUiag 
Detroft,  MkL.  BceehorATO.  AM.  C,  R.  R. 


CHICAGO,  ILL,  208  South  La  SaOe  St  . 
St  Lonis,  Mo.,  Thir4^1  Bank  BMf.  ‘ 
l^mocr,  Colo.,  First  NatT Baalc  Beildu^r ; 
Salt  Lake  Citr,  Utah,  Walker  Baak  BiO^ 
IMath,  Mkn.  .  .  .  Wohki  Baildiat 

Miaaeapdlb,Mha.,  TtihAre.  A2B4St..$.  B. 

PadBe  Coast  RepresaidatiT*; 

U.  S.  Steel  ProdactsCo.  PacificCoastDi^. 
SAN  FRANCISCO,  CAL,  Rialto  Baildkif 
P«rttaad.  Ore. .  .  ,  > .  ScUiaf  Baildiaf 
Seattle,  Wash,  ,4th  Ave.So.  Cw.Coim.  St. 


Eiport  Representatire  : 

Udte4  State*  Steel  Proiacls  Co.,  30  Chareh  SL,  N.  T. 
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Iowa 


On  the  Job 


Where  dependable  drills  and  bits  are 
required — where  the  work  has  been 
held  back  on  account  of  drills  being  laid 
up  for  repairs — both  operator  and  owner 
will  welcome  the 


No.  20  'Wonder''  Drill 


It  is  a  30-lb.  machine,  fitted  with  “D” 
piston.  For  down-holes  only,  uses  7" 
hexagon  hollow  drill  bits  and  is  a  very 
rapid  cutter.  This  is  but  one  of  our 
many  types  and  sizes  of  drills  whose  effi¬ 
ciency  have  been  proved. 

Hardsocg  “Wonder”  Drills  will  mean 
more  feet  of  holes  per  dollar  spent. 


Write  for  complete  details  and  prices 


Hardsocg  Wonder  Drill  Go. 

Ottumwa,  Iowa 


PATENT  APPLIED  FOR 
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Among  many  others,  The  Butte  &  Superior  Copper  Co.  has  ordered  a 

Portland  Filter 

To  replace  other  filters  for 

Dewatering  Flotation  Concentrates. 

Watch  the  Portland  Filter! 


Colorado  Iron  Works  Co. 


Established  1860 


Denver,  Colorado,  U.  S.  A. 


A  Screening  Machine  Can  be 
No  Better  than  its  Screen 


Wire  Cloth  Screens  keep 
the  Screening  Machine 
running  continuously. 


A  screening  machine  is  doing  just  what  it 
is  made  to  do  only  when  it  operates  con¬ 
tinuously.  Continuous  operation  is  profit¬ 
able  operation.  Get  continuous  operation 
by  installing  screens  of  “Perfect”  Double 
Crimp  Wire  Cloth.  This  screen  cloth 
eliminates  frequent  shutdowns  for  change 
of  screens  that  have  broken  or  whose  open¬ 
ings  have  become  irregular.  The  mesh  of 
Perfect  Wire  Cloth  is  always  the  same. 
The  double  crimp  keeps  it  so. 

Keep  your  screening  machines  run¬ 
ning  all  the  time. 


Write  now  for  sample  of  this  cloth 
and  copy  of  the  Perfect  Screening 
Book.  Both  free. 


The  Ludlow-Saylor  Wire  Co. 

General  Office  and  Factory,  St.  Louis,  Mo. 

Branch  OfiBces — 20  East  Jackson  Blvd.,  Chicago. 

Mills  Eldg.,  El  Paso,  Texas.  Box  804,  Salt  take  City,  Utah. 


. . . . . . . 


BRAUN  CORPORATION 
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Braun  Universal 
Laboratory  Sampler 

For  accurately  and  impar¬ 
tially  sampling  rfry  material 
— chemicals  in  pulverized  or 
crystal  form,  ores,  coke, 
coal,  grains,  fertilizers  and 
similar  material 


He  wears  a  Pulmosan  Respirator.  No 
rock  dust  can  get  past  the  multi-screening 
materials,  each  supplementing  the  other  like 
succeeding  lines  of  entanglements  and  trenches. 
Each  deadly  particle,  even  the  very  finest,  is 
caught  and  held. 

No  miner’s  consumption  for  this  man.  He’s 
strong  and  well;  a  productive  unit  on  the  com¬ 
pany’s  payroll  instead  of  a  charitable  drag. 

The  Pulmosan  Respirator 

''Not  Made  of  Metal  or  Rubber’* 

should  be  used  to  protect  your  men.  A 
single  trial  convinces.  It’s  the  lightest  in 
weight,  smallest  in  size,  coolest  and  most  com¬ 
fortable  to  wear  and  lowest  in  cost.  Three 
Pulmosan  Respirators  for  the  price  of  one 
of  the  ordinary  kind,  not  nearly  so  efficient. 
The  proposition  is  worth  trying  and  the  cost 
of  the  experiment  is  trifling. 


The  prominent  features  are — 

The  separators  do  not  have  to 
be  removed  for  cleaning — 

It  is  practically  dust  proof — 

It  is  thoroughly  and  quickly 
cleaned — 

It  delivers  an  accurate  and  im¬ 
partial  sample  not  obtainable  by 
hand  sampling — 

It  eliminates  the  personal 
equation. 


Multi-Metal  Separating  Screen  Co. 

Manufacturer*  of  Testlna  Sieve*  and  Minina  Screen* 
of  Hlgheat  Potentiality  from  10  Me*h  to  350  Me*h. 

76  East  131  Street  New  York  Gty 


Clip  This  Coupon 


12-25-15 

Multi-Metal  Separating  Screen  Co.,  76.  E.  ISlat  St.,  New  YoritClty. 
Send  me  you  Pulmosan  Respirator  Booklet. 


Shipping  Weight  220  lbs.  •  Price,  net,  $100.00i 
Ask  for  Catalog  50  E. 


(?)  Respirators.  (Indicate  how  many.) 


Name 


San  Francisco,  U.  S.  A.  Los  Angeles,  U.  S.  A»  | 

Manufacturers  of  Laboratory  Labor-Saving  Machinery  I 

Specialists  In  Laboratory  Equipment  and  Testing  Apparatus  S 
Dealers  in  Laboratory  Glassware  and  Chemicms  S 

. . . 


Address. 
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Nq.  5  De'ster  Sand  Table. 

rhousands  of  tables  in  use  in  all  parts  of  the  world. 

:t’s  not  what  we  say  of  our  products,  it’s  what  our  customers  say. 
rest  sheets  and  hundreds  of  testimonial  letters  from  satisfied  users. 

Send  your  concentrating  table  problem*  to  ut  and  make  u*e  of  our  year*  of  experience. 

The  Deister  CONCENTRATOR  Company 

Office,  Factory  and  Teat  Plant: 

Fort  Wayne,  Indiana 


Denver  Office 

171S-1720  California  Street 


San  Francisco  Office 
75  Fremont  Street 


. . . 


Air  Compressors 

We  have  the  following  air  compressors  in  Denver  ready  for  immediate  shipment. 
These  compressors  are  in  practically  as  good  condition  as  when  new.  Most  of  them 
have  not  been  in  use  six  months.  You  can  save  50%  over  the  cost  of  new. 


NORWALK  COMPRESSORS 

14x26  8team,  22x13  air,  24  stroke,  capacity  1,160  feet,  Corliss  valve  on 
low  pressure  steam. 

14x16x9^x16  compound  air  simple  steam,  capacity  5.18. 

10x12x62x12  compound  air  simple  steam,  capacity  282. 

We  have  three  of  this  size. 

INGERSOLL-RAND  COMPRESSORS 

8x10x12  Rand,  Class  C,  capacity  153  feet. 

14x14x22  Rand,  Class  C,  capacity  .391  feet. 

14x16x22  Rand,  Class  C,  capacity  .512  feet. 

16x18x24  Rand,  class  C,  capacity  671  feet. 

94  and  12x84  and  12x12  Rand,  Class  B.3,  comp,  air  and  steam,  capacity 
282  feet. 

11  and  18x182x102x10  Ingersoll,  Class  G2,  comp,  air  and  steam, 
capacity  439  feet. 

24  and  14x24  and  1.3x16  Rand  Imperial  Type  10,  comp,  air  and  steam 
capacity  1250  feet. 

LAIDLAW-DUNN-GORDON  COMPRESSORS 

6x8x6  simple  steam  and  air  comp.,  ,52  feet  capacity. 

8x144x8x8  duplex  steam  comp,  air,  capacity  345  feet. 

12  and  20x11x12  duplex  steam  comp,  air,  capacity  520  feet. 
10x18x10x10  duplex  steam  comp,  air,  capacity  588  feet. 

LEYNER  COMPRESSORS 

8x9x12  simple  steam  and  air,  capacit.v  130  feet. 

12x134  and  84x16  comp,  air  simple  steam,  capacity  .314  feet. 

16x18  and  11x22  comp,  air  simple  steam,  capacity  648  feet. 


FRANKLIN  COMPRESSORS 

Oxllxllsimplc  steam  and  air  comp.,  capacity  193  feet. 
10x12x12  simple  steam  and  air  comp.,  capacity  236  feet. 

AMERICAN  COMPRESSOR 

12x14x16  simple  steam  and  air,  capacity  342  feet. 

BELTED  COMPRESSORS 

6x6  Curtis  ■'vertical  duplex,  capacity  48  feet. 

10x12  Rand  Imperial  type  11,  capacity  196  feet. 

16  and  10x18  Le\mer  comp,  air,  capacity  481  feet. 

10  and  10x12  I.aidlaw  comp,  air,  capacity  525  feet. 

18  and  10x10  Clayton  conm.  air,  capacity  5.88  feet 
242  and  142x14  Ingersoll,  Class  J2,  capacity  10,007  feet. 

AIR  RECEIVERS 

2  48x10  6-inch  opening,  weight  2,350  lbs. 

7  42x10  6-inch  opening,  weight  1,700  lbs. 

1  42x12  6-inch  opening,  wejght  2,000  lbs. 

1  30x10  4-inch  opening,  weight  950  lbs. 

2  24x6  24-inch  opening,  weight  590  lbs. 

AIR  DRILLS 

Every  size  and  make  of  piston  drills,  $75.00  each. 

40  new  Murphy  stoping  drills,  $50.00  each. 

5  new  Murpny  sinking  drills,  $40.00  each. 

Columns,  arms,  clamps,  tripods,  etc. 


The  Morse  Bros.  Machinery  &  Supply  Co.,  Denver,  Colorado 
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MANUFACTURERS  OF 

Deister  and  Overstrom  Tables 

In  Either  SINGLE  or  DOUBLE  Deck  Types 
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The  Case  Improved 

Oil-Fired  Muffle  Furnace  (Front  Control) 

The  Latest  Type  of  Assay  Furnace 

A  Dividend  Payer 

from  the  day  it  is  installed 

Carefully  compiled  records  of  results  obtained  together  with  the  un¬ 
qualified  endorsements  of  enthusiastic  purchasers  in  metallurgical 
fields  everywhere,  fully  justify  and  substantiate  our  strongest 
claims  for  CASE  OIL  FURNACES. 


THE  CASE  Oil-Fired  Furnace 
One,  Two  or  Three  Muffles 


CONSIDER  THESE  ADVANTAGES: 

Utilization  of  all  heat  units  in  the 
*  oil  through  perfect  combustion, 
gives  lowest  possible  fuel  consumption — saving  20  to  60% 
in  fuel  cost. 

D  A  pil^lTV  Work  is  handled  in  the  shortest 
11-^1  1  1  possible  time,  muffles  at  fusion 
heat  in  30  minutes.  Puts  “Speed”  into  the  assay  office. 

PPPIP'IPMP'Y  saving  fuel,  time  and 
^*  ^*^*^**^  *  labor  a  Case  Oil  Furnace 

increases  greatly  the  ratio  of  results  accomplished  to  energy 
expended. 

Write  today  for  complete  information  and  photograph. 


RAPIDITY 


The  Denver  Fire  Clay  Company 

I  DENVER  U.  S.  A.  COLORADO  | 
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'  ~  Leading  Smelter  Plants  | 

have  adopted  for  their  zinc  smelting  and  | 
roasting  furnaces  the  1 

R.  D.  WOOD  I 

Mechanically  Operated 

Gas  Producer  I 


Stationary  Section,  with  stirring  gear. 

One  producer  furnishes  an  ample  gas  sup¬ 
ply  for  one  large  Non-Regenerative  Zinc 
Block.  The  gas  remains  uniform  in  quality 
without  hand  poking.  Contains  from 
26  to  28%  of  CO. 

Interesting  particulars  gladly 
furnished.  Write  us  today. 

R.  D.  WOOD  &  COMPANY 

Philadelphia,  Penna. 

Makers  of  Hydraulic  Machinery,  Gas 
Holders,  Centrifugal  Pmnps,  Cast  Iron 
Pipe,  Fittings,  Valves  and  Special  Cast¬ 
ings. 
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Revolviog  Section,  showing  worm  gear  drive. 
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Geared  Turbines 
in  Small  and  Medium  Sizes 


IS  K.W.,  D.  C.  Geared  Sets. 


VJ^ESTINGHOUSE  Geared  Sets  mark  a  distinct  advance  in 
the  building  of  small  alternating  and  direct-current  units. 
The  turbine  operates  at  a  high,  economical  speed,  and  the  gener¬ 
ator  at  such  a  low  speed  that  commutation  and  mechanical  troubles 
are  unknown. 

These  units  are  self-contained  and  very  compact,  and  do  not  re¬ 
quire  expensive  foundations.  The  lubricating  system  is  entirely 
automatic  and  needs  very  little  attention,  as  there  are  no  oil  or 
grease  cups  to  be  filled.  The  amount  of  oil  used  is  but  a  frac¬ 
tional  part  of  that  used  by  a  reciprocating  engine  of  the  same  size 
and  the  exhaust  is  free  from  oil. 

The  sets  are  very  simple  and  are  so  designed  and  built  that  long 
life  and  thorough  reliability  are  assured. 

Send  for  Leaflet  3844, 


Westinghouse  Electric  &  Manufacturing  Co. 

,  ,  East  Pittsburgh,  Pa. 


Atlanta,  Ga. 
Baltimore,  Md. 
Birmingham,  Ala. 
Bluefleld,  W.  Va. 
Boston,  Maas. 
Buffalo,  N.  Y. 
Butte,  Mont. 


Charleston,  W.  Va. 
Charlotte,  N.  C. 
Chicago,  Ill. 
Cincinnati,  Ohio 
Cleveland.  Ohio 
Columbus,  Ohio 
*I>alla8,  Tex. 


Dayton,  Ohio 
Denver,  Colo. 
Detroit,  Mich. 

♦El  Paso,  Tex. 
♦Houston,  Tex. 
Indianapolis,  Ind. 
Joplin,  Mo. 


Kansas  City,  Mo. 
Louisville,  Ky. 

Ix>s  Angeles,  Cal. 
Memphis,  Tenn. 
Milwaukee,  WIs. 
Minneapolis.  Minn. 


New  Orleans,  La 
New  York,  N.  Y. 
Omaha,  Neb. 
Philadelphia,  Pa. 
Pittsburgh,  Pa. 
Portland,  Ore. 
Rochester,  N.  Y. 


I.  Rt.  Louis,  Mo. 

Salt  Lake  City,  Utab 
San  Francisco,  Cal. 
Seattle,  Wash, 
^racuse,  N.  Y. 
Toledo,  Ohio, 
Washington,  'D.  C. 
♦W.  E.  &  M.  Co.  of  Texas 
172 
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COVERS 
THE  CONTINENT 


COVERS 

THECONTINEI 


Your  assurance  of  quality  in  J-M  Products  is  twofold;  first,  the 
reputation  of  the  concern  which  sells  them — and  second  the 
principle  of  responsibility  which  not  only  reinforces  the  quality 
of  the  products,  but  assures  all  responsibility  for  their  performance. 

J-M  Products  involve  no  experimenting — you  run  no  risks  and 
therefore  there  is  no  waste. 

J-M  Corrugated  Asbestos  Roofing  equals  Galvanized  Iron 
in  strength,  doubles  it  in  appearance  and  trebles  it  in  life 

At  the  time  of  application  paint  and  zinc  afford  a  most  excellent 
armor  against  rust,  Viut  they  are  quick  to  chip  and  flake  away, 
leaving  the  metal  base  unprotected  and  allowing  corrosion  to  be¬ 
gin  its  work.  This  means  costly  repainting,  repairing  and  early 
replacement. 

While  the  service  period  of  iron  is  counted  in  months — that  of 
J-M  Corrugated  Asbestos  Roofing  is  counted  in  years. 

So  why  worry  about  roof  renewals,  paint,  coating  and  repairs 
when  you  can  buy  this  economical,  permanent  roofing — a  material 
that  is  not  only  weatherproof  but  practically  fireproof.  Sparks 
and  flying  brands  cannot  ignite  it  from  without,  and  it  will  blanket 
a  fire  under  it. 

Its  adaptability  for  roofing  and  siding  purposes  in  the  mining  field 
as  well  as  in  all  other  manufacturing  fields  is  shown  by  the  great 
and  increasing  demand  for  this  practical  roof. 

J-M  Corrugated  Asbestos  can  be  applied  on  exactly  the  same  sub¬ 
structures  as  galvanized  iron. 

Never  needs  painting  and  is  u  laffected  by  acids  or  alkalies. 

Get  the  booklet  from  any  branch. 


1 —  White  or  Impregnated  Asbestos 
Felt 

2 —  Impregnated  Asbestos  Felt 

3 —  Perforated  Metal 

4 —  Impregnated  Asbestos  Felt 
3 — Impregnated  Asbestos  Felt 
6— Binding  Tape 


J-M  High  Temperature  Cement  prevents  Boiler 
Settings  breaking  down  under  change  of  temperature 


One  of  the  chief  causes  for  furnace  troubles  can  be  traced  directly  to  change 
of  temperature.  Every  time  the  coal  door  is  opened  there  is  an  inrush  of  air 
upon  the  unprotected  hot  surface  of  the  furnace  which  causes  the  brick  to 
crack.  Continuous  abuse  of  this  .sort  soon  breaks  down  the  setting. 

Analysis  of  a  fire-brick  structure  where  J-M  No.  31  High  Temperature 
is  used  as  a  mortar  shows  that  after  heat  is  applied,  the  cement  vitrifies  without 
shrinking  or  cracking — effectually  protecting  the  edges  of  the  bricks  and  pre¬ 
venting  any  part  of  the  brick  from  becoming  "soaked”  in  heat,  thus  producing 
fusing,  spawling  or  cracking. 

As  a  further  protection  of  new  fire  brick  settings  J-M  No.  32  High  Tem¬ 
perature  Cement  may  be  painted  over  the  entire  face  and  arch,  filling  all  cracks 
or  spawl  marks  in  the  brick  face  and  protecting  it  against  the  destructive  action 
of  the  flames. 


This  J-M  Heat  Treatment  completely  protects  the  brick  by  preventing 
the  effect  of  any  change  of  temperature  reaching  them. 

You  will  be  convinced  of  the  value  of  these  two  cements  at  a  glance. 
Order  from  nearest  branch. 


Boiler  Furnace  Wall,  set  up  with  J-M  No.  31  H.  T.  Cement  in 
boiler  room  of  Christian  Science  Publishing  Co.,  Boston.  In 
continual  use  under  stoker  conditions  for  nearly  a  year.  Still 
good  for  an  indefinite  period. 


H.  W.  JOHNS- MANVILLE  COMPANY 


Toledo 

Washington 

Wilkes-Barre 

Youngstown 


Akron  Boston  Columbus  Duluth  Kansas  City  Minneapolis  Philadelphia  St.  Paul 

Albany  Buffalo  Dallas  Galveston  Los  Angeles  Newark  Pittsburgh  Salt  Lake  City 

Atlanta  Chicago  Dayton  Houghton  Louisville  New  Orleans  Portland  San  Francisco 

Baltimore  Cincinnati  Denver  Houston  Memphis  New  York  Rochester  Seattle 

Birmingham  Cleveland  Detroit  Indianapolis  Milwaukee  Omaha  St.  Louis  Syracuse 

THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LTD.,  Toronto,  Winnipeg,  Montreal,  Vancouver. 


Competent  Mining  Men  Supplied 

EEiTEGHNICAL  MEN 

THE  MINES  TECHNICAL  AGENCY 


Washington  Building 
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POWER-PLANT  ENGINEER  OR  ASSISTANT— Licensed 
man,  thoroughly  understanding — through  experience — the  care 
and  operation  of  engines,  boilers  and  auxiliary  equipment; 
Immediately  available;  location  immaterial.  PW84 — Eng.  & 
Min.  Journal. 

MINING  ENGINEER,  technical,  10  years’  Western  and 
foreign  experience,  desires  position  on  mine  staff  or  with 
company  manufacturing  mining  machinery;  foreign  location 
preferred;  highest  references.  PW83 — Eng.  &  Min.  Journal. 

MINING  ENGINEER  with  broad  experience  familiar  with 
many  districts  United  States  and  abroad;  wishes  to  become 
associated  with  exploration  company  to  look  up  attractive 
properties  terms  to  be  arranged.  Fluent  Spanish,  best  refer¬ 
ences.  PW87 — Eng.  &  Min.  Journal. 

MECHANICAL  ENGINEER,  age  35,  now  engaged  in  New 
York.  Specialist  in  the  design  and  construction  of  smelters, 
mine  plants  and  mills  with  machinery  and  appliances,  also 
conveying  machinery,  experienced  in  acid  plant  construction; 
14  years  with  mining-smelting  companies  and  manufacturers, 
wishes  responsible  executive  or  engineering  position  with  a 
future  with  a  mine  or  smelter  company  or  manufacturing  con¬ 
cern.  Have  executive  and  sales  ability.  New  York  or  vicinity 
preferred.  PW89 — Eng.  &  Min.  Journal. 


ENGINEERS  or  practical  men  with  experience  sluicing 
gold  gravels  or  on  dredge;  tropical  country;  unmarried,  under 
35.  New  York  Interview  preferred.  P95 — Eng.  &  Min.  Journal. 

SALESMAN  wanted  by  large  textile  belt  manufacturers,  to 
sell  belting  on  either  commission  or  salary.  P91 — Eng.  & 
Min.  Journal. 

CHIEF  ACCOUNTANT— Mining  Company,  Chihuahua.  Re¬ 
quirements;  Extensive  office  experience;  ability  handle  men; 
knowledge  Spanish.  P85 — Eng.  &  Min.  Journal. 

METALLURGICAL  CHEMIST  wanted  for  small  plant  pro¬ 
ducing  ferro-tungsten.  Write,  giving  experience,  references 
and  salary  expected,  PlOl — Eng.  &  Min.  Journal,  Chicago. 

YOUNG  LEAD  METALLURGIST  wanted,  competent  for 
blast  furnace  work,  desilverizing  and  refining;  give  full  par¬ 
ticulars,  minimum  salary,  etc.  P81 — Eng.  &  Min.  Journal. 

MECHANIC  for  Alaskan  property;  experienced  in  fuel 
engines,  hammer  drills,  machine  drill  sharpener,  tempering 
steel;  single  man  with  Western  experience  preferred.  P98 — 
Eng.  &  Min.  Journal. 

ACID  PLANT  MANAGER  who  understands  the  manufac¬ 
ture  of  nitric,  hydrochloric  and  sulphuric  acids.  Give  full  de¬ 
tails  of  record  and  experience.  State  salary  expected.  All 
communications  will  be  considered  confidential.  P94 — Eng.  & 
Min.  Journal. 

EXPERIENCED  ENGINEER  wanted  for  assistant  in  engi¬ 
neering  office  of  large  concern  engaged  in  the  mining  and 
smelting  business;  should  have  first-class  technical  education 
and  good  experience  in  mechanical  work,  preferably  in  con¬ 
nection  with  mining  and  smelting  operations;  knowledge  of 
steam  and  electric  power  plant  design  also  very  desirable; 
man  who  is  capable  of  taking  charge  of  office  and  drafting 
room  is  wanted.  Applicants  should  give  full  information  in 
regard  to  education  and  experience.  P93 — Eng.  &  Min.  Jour¬ 
nal,  Chicago. 


WANTED 


ORE  TAILINGS  bought  from  old  Patio  and  Patterson  Proc¬ 
ess.  Propositions  only  considered  if  accompanied  with  tech¬ 
nical  reports.  L.  de  la  Garza  &  Co.,  Inc.,  116  Broadway  (tech¬ 
nical  department).  New  York. 

WANTED — Antimony  ores;  state  price,  percentages,  an¬ 
alysis,  quantities  can  deliver  monthly,  and  points  of  delivery. 
Address  “Manufacturer,”  Station  C,  New  York. 

WANTED — Antimony  mine;  state  location,  character  and 
quantity  of  ores,  and  full  particulars.  Address  “Manufac¬ 
turer,”  Station  C.  New  York. 


CORRESPONDEN'l' 

THE  UNDERSIGNED  plans  and  conducts  correspondence 
for  positions  in  technical,  manufacturing  and  professional 
lines  for  |2500  to  $15,000  men  exclusively.  Complete  privacy 
assured.  No  commission  charged— only  service  fee  and  post¬ 
age.  Send  name  and  address  only,  in  confidence,  for  prefa¬ 
tory  details.  R.  W.  Bixby  (established  1910),  W1  Nmgara 
Square,  Buffalo,  N.  Y. 


CARRY  A  GILSON  POCKET  SLIDE  RULE  (patented) 
length,  7  In.;  scales  50  in.  long;  price  with  instructions,  50c. 
circulars  free.  Gilson  Slide  Rule  Co.,  Niles,  Mich. 


BUSINESS  OPPORTUNITIES 


POSITIONS  WANTED 


FOR  SALE — Undeveloped  zinc-bearing  lands  in  Joplin 
district  at  farm-land  prices.  Arch.  L.  Sims,  Mount  Vernon,  Mo. 

FOR  SALE — Valuable  lead  mine  with  full  equipment  in 
Ontario,  Canada.  Williams,  Room  604,  100  William  St.,  New 
York  City. 

GOLD  QUARTZ  MINING  LEASES  IN  CALIFORNIA,  on 
large  or  small  scale.  Developed  mines  and  new  territory. 
Terms,  25%  of  the  net  profit  to  owners.  Box  711,  Hayward, 
California. 

CHEMIST  wanted  as  assayer  and  refiner  of  gold,  silver 
and  platinum  group,  with  some  capital  to  take  Interest  In 
established  business;  high-grade  man  with  experience  only 
need  apply;  state  age  and  experience  and  where  last  em¬ 
ployed;  business  very  promising;  will  stand  strictest  investi¬ 
gation.  B097 — Eng.  &  Min.  Journal. 

FOR  SALE  OR  LEASE  on  easy  terms,  the  property  for¬ 
merly  owned  by  the  Black  Pearl  Mining  Co.,  at  Pearl,  Idaho; 
eight  claims,  well  mineralized,  carrying  good  average  values 
in  gold  and  silver;  complete  reduction  plant  and  modern 
cyanide  mill,  electric  power;  present  owners  not  mining 
people.  Address  R.  J.  Cherry,  Boise,  Idaho. 

GOLD  MINE  in  North  Ontario,  Porcupine,  Kirkland  Lake, 
Kowkash,  Boston  Creek,  and  in  localities  of  similar  new  finds. 
Will  party  wishing  to  own  a  good  mine  for  development  by 
his  own  syndicate  of  friends,  or  willing  to  join  a  syndicate  for 
that  purpose  (say  which)  let  me  send  my  reference  covering 
14  years’  experience  and  my  proposition  for  bringing  them 
in  touch  with  a  prospector  and  after  the  purchase  of  claims 
to  manage  their  development  work  for  them.  Write  “Engi¬ 
neer,”  P.  O.  Box  141,  Halleybury,  Ontario,  Canada. 
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MEXICO,  LATIN-AMERICA,  graduate  mining  and  me¬ 
chanical  engineer,  member  A.  I.  M.  E.,  A.  S.  M.  E.,  successful 
sales  engineer,  three  years  Mexico,  familiar  with  mines  there; 
two  years  Cuba,  knowing  Latin-American  business  methods, 
Spanish,  German,  English  fluent,  thoroughly  familiar  with 
machinery,  especially  mining,  experienced  as  designer,  wishes 
to  get  in  touch  with  manufacturer,  mining  machinery  pre¬ 
ferred,  to  go  to  Mexico,  Latln-America  or  other  territory;  can 
show  results,  handle  export  shipping  and  collections;  best 
reference.  PW102 — Eng.  &  Min.  Journal. 

MASTER  MECHANIC,  thoroughly  experienced  in  mining 
and  smelting  machinery,  open  for  engagement.  PWlOO — Eng. 
&  Min.  Journal. 

REVERBERATORY  METALLURGIST,  side  feeding  prac¬ 
tice,  have  been  over  experimental  stages,  can  improve  present 
methods,  desires  change.  PW67 — Eng.  &  Min.  Journal. 

MINE  MA'NAGER  OR  GENERAL  SUPERINTENDENT  open 
for  engagement;  ten  years’  active  experience,  guarantee  re¬ 
sults,  fluent  Spanish  excellent  references.  PW88 — Eng.  &  Min. 
Journal. 

MINE  MANAGER  open  for  engagement  anywhere;  mining 
and  milling  conducted  on  modern  and  economical  basis;  com¬ 
pensation  according  to  results;  speak  Spanish.  P.  O.  Box  601, 
El  Paso,  Texas. 

YOUNG  MAN,  S.  B.  Mass.  Institute  of  Technology.  S.  M. 
Tech,  and  Harvard,  speaks  Spanish,  experience  in  Arizona 
and  Mexico,  desires  geological  work;  go  anywhere.  PW99 — 
Eng.  &  Min.  Journal. 


i^*SUPERINTINDENT?/r  L 

—  AlSAYEit.  ENGINEER.  MASTER  MECHAMC  ELECTRiaANI  ••  / 
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Second-Hand  Material 

at  Casa  Grande,  Arizona 


THE 


DiCKBELT 


We  own  and  offer  for  sale  all  of  the  following  ma¬ 
terial  which  was  in  use  at  the  Jack  Rabbit  mill,  40 
miles  south  of  Casa  Grande,  Ariz.  This  material  will 
be  loaded  at  that  station  and  attractive  prices  will  be 
made  rather  than  move  to  Denver.  In  addition  to  the 
following  list  there  is  a  compiete  line  of  supplies,  such 
as  packing,  pipe,  valves  and  fittings,  electrical  goods, 
tackle  blocks,  oils,  greases,  etc.  The  large  pump  has 
never  been  used  and  balance  of  equipment  very  little: 

13  and  21  34x10x24  Pres-  18"xl0  Schumacher  A  Boyd 

cott  Triplex  Expansion  Pot  En|;ine  Lathe  with  16" 

Valve  Station  Pump  with  Uoivensl  chuck* 

Pum^iL  Jond^^t“  Ext^a  1*  Tools 

rump  and  condenser.  l!.xtra  pjp^  Threading 

Machine. 

No.  3  Buffalo  Drill  Press, 
Hand  Pii>e  Tools. 

250  H.P.  IM  W.  P.  Internation¬ 
al  Fire  Box  Boiler. 

250  H  P.  150  W.  P.  Interna¬ 
tional  Fire  Box  Boiler. 

150  H  P.  110  W.  P.  Return 
Tubular  Horizontal  Boiler. 
60  H  P.  125  W.  P.  Interna¬ 
tional  Fire  Box  Boiler. 

50  H.P.  100  W.  P.  Ames  Loco¬ 
motive  Portable  Boiler. 

1  20,000  gal.  Galv.  Iron  Water 
Tank. 

1  10,000  gal.  Galv.  Iron  Oil 
Tank. 

1  30,000  gal.  Steel  Oil  Storage 
Tank. 

1  35-bbl.  Round  Steel  Tank. 

4  20  Steel  Wagon  Tanks. 

13  13-bbl.  Steel  Wagon  Tanks. 

2  2}-inch  Wagons  without  Bed. 
1,050  bbk.  Fuel  OU. 


Wears  where  Others  Fail  from 

Wet  Usage 
Hard  Usage 

Changes  of  Temperatures 

R.  &  J.  DICK,  Ltd. 


Passaic, 


Type  Duplex  steam  outside 
end  packed. 

14x6x12  Prescott  Duplex  Sink¬ 
ing  Pump. 

2  No.  9B  Cameron  Sinkers, 
14x7x13. 

1  No.  7  Cameron  Sinker,  lOx 
5x13. 

1  3x2x3  Fairbanks  Morse  Du¬ 
plex  Pump. 

1  6x4x6  Fairbanks  Morse  Du¬ 
plex  Pump. 

1  16x18x111x16  Sullivan  Air 
Compressor,  Type  WB  2, 
703  feet. 

1  42x10  Air  Receiver. 

6x8  Roy  A  Titoomb  Geared 
Hoist. 

10x12  Roy  A  Titcomb  Geared 
Hoist,  Steam  Winch  and 
Hand  Winch. 


I  It’s  Sometimes  a  Hard  Pull  o  Convince  Some  I 

I  that  Duxbak  is  Strong  When  Wet —  | 

i  The  Duxbak  process  of  preparing  the  leather  changes  its  nature,  adding  i 

I  strength  and  preventing  all  chance  of  mildew —  | 

i  Better  try  a  “Duxbak"  and  see  why  we  got  the  Gold  Medal  of  Honor  | 

I  at  the  San  Francisco  Exposition.  | 

I  The  showing’s  plain  as  day —  ■  | 

I  We  want  you  to  know  first-hand  that  the  price  of  Duxbak  is  only  what  any  = 

I  first  class  belting  costs.  = 

I  CHAS.  A.  SCHIEREN  CO.,  39  Ferry  St.,  New  York  City  | 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimnmiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii . . 
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Elevating,  Conveying  and 
I  Power  Transmission  Machinery  | 

I  Submit  us  your  requirements  and  we  will  furnish  plans,  with  | 
I  estiToa.t'&soicost.Our  engineering  service  always  at  your  disposal.  | 

I  The  Webster  MTg  Company,  SSw'^rk  Tiffin,  0.  | 

^iiininiiiiniiMiiiiiniiiiiniiiMiiiiiiniiiniiinmiiiHiiiiiiitiiMiiniiitiiiiiiiiiiiiiiiiiiiiniiiiiininiiiiiiiiiiiiiiiMinininininmiiiiniiiiiS 
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The  Morse  Bros.  Machinery  &  Supply  Co. 

Denver,  Colo. 


DRILL  BITS  LIKE  THIS 

Clean,  uniform,  effective,  are 
made  by  hammering  on  the 
SULLIVAN  SHARPENER 


I  Sullivan  Mach’y  Co.  \ 

I  122  So.  Michigan  Ave.,  Chicago  | 

niiiiinMiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiniiiiiMiiiiiiiiiiiiMiiiiiiiniiiiiiniiiiiiimniiimmmniiiiiiiiic 


JAMES  L.  NORRIS 

Merrtber  Patent  Law  Association, 

Solicitor  of  Ameri-  1 
can  and  Foreign  J 

Information  sent  free  on  request.  = 

Norris  Building  Washington,  D.  C.  I 
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Adopt  this  quick,  sure  and  convenient  I 

cure  for  slipping  belts.  | 

Solid  Belt  I 

Dressing  | 

Write  for  booklet  No.  42-0,  to  the  | 

JERSEY  CITY,  1 
N.  J.  0-17  I 


Counsellor  in  Patent  Causes. 


DIXON’S 


JOSEPH  DIXON  CRUCIBLE  CO 


Mine 

Mill 

Shelter 
Factory 
Irrigation 
5nor  , 

Machincrt 


ROBINS  CONVEYING  MACHINERY 


THE 

Largest  Stock 

IN  THE  WORLD 
or  NEW  AND 
SECOND  HAND 

Machinery 
Ready  to  I 

SHIP 


I  Our  bulletins  describe  the  successful  solution  of  many  mater-  | 
I  ials-handling  problems.  Let  them  help  you.  | 

I  ROBINS  CONVEYING  BELT  COMPANY  I 

I  New  York,  15  Park  Row  ChicaRo,  Old  Colony  BuildlnE  | 

=  San  Francisco,  The  Grl  (Tin  Co.  *  Spokane,  United  Iron  Works,  i 

=  Toronto,  Gutta  Percha  A  Rubbei\  Ltd.  New  Glasgow,  Eastern  Steel  Co.,  Lid.  E 
I  London.  E.  C. .  Fraser  A  Chalmers,  Ltd.  = 

iiiiiiiiiiiiiiiinMiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiniiiMiMiiiiiiiiitMiiiiiiMiiiiiiiiiiiiiiitiiiiitiiiiiiiniiiiiiiiimiiimmiiimiimtimiiic 


. . . 

We  test  Coal  and  Ore  land  in  any  part  of  North 

The  Pennsylvania  Drilling  Go. 

I  M  \  Brennan  Drilling  Co. 

i  ■  No.  30  Carson  St..  2623  Whitehall  Bldg. 

=  ^  Plttshurgh,  Pa.  New  York. 

=  1^^  ^  V.  Phone  Hemlock  305  Phone  Rector  993 


Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines. 
Merrick  Conveying  Weighers  for  Belt  Conveyors. 


90  West  St.,  N.  Y. 


The  Conveying  Weigher  Co. 
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We’re  Now  at  Work  on  Early  Forms  of  The 
Engineering  &  Mining  Journal’s  Big  Issue 


T/fe  Anniversary 
Statistical 
Number 

Have  you  sent  in  your  reservation 
and  copy  instructions  yet?  If  not, 
please  do  so,  now.  We  will  then 
be  better  able  to  have  you  located  in  the 
Buying  Section  to  the  very  best  advantage. 


Date  of  Issue  -  January  8 
Forms  Close  -  January  3 


■D«‘iiver- 


Good  business  depends 
upon  you  as  well  as  it  does 
on  your  customers.  Are 
you  doing  your  share  of 
the  buying? 
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ELECTRIC  POWER 

From  MISSISSIPPI  EIVER 
200,000  Horse  Power  in  the 
middlje  of  the  United  States. 
Mississippi  River  Power  Co.  Keokuk  la. 


MIN  E'AtPHON  e 


An  unfailing  system  that  puts  every  man  in  your  mine  within  reach  of  your  voice. 

Write  for  Bulletin  2500. 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO.,  ROCHESTER,  N.  Y.  CHICAGO,  ILL 


I  MAXECON  MILL  I 

I  for  grindiiig  CYANIDING 

I  KENT  MILL  CO.,  | 

I  New  York,  Btwough  of  Brookljm,  10  Rapelyea  Street  I 

I  LONDON,  W.  C.— 31  Hl|h  HolbonL  BERLIN— CharlottenbunS,  WindtcMed  Strassa  31.  | 
^uiiiiiiiiiiiiiiiiiiifiimtnmiiTimiiiniiiinmnnniminniniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiinmiiiiiiiimniiimiiniiiMiiiiiiMiiiini^ 
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BUCRANAN  Ait.saMi  CRUSHERS 

'''  Crushing  Rolls  ■  ' 

Magnotio  Saparatmi^ 

GrushiB*  Pfaats  complatis(4^a|la» 
details  Trom  IM  to  d.OMiTidns 
dally  capadtjr.'  ‘  .yi,":-,.,,  •'■J-.  •  '■  ■ 

C.  G.  BUCHANAN  dO^;'lN^ 

Mala  OlBce:  MWast  St^.New  ICbrk.'- ! 

.  ;  BraochrinS  CbestnurSt.,^ 
Pbiladelpfila.  Ps.  - 
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HARD  INGE  MILLS  |  |  Lane  Slow  Speed  Chilean  Mill 


FOR 

ECONOMICAL  FINE 
GRINDING 

Hardinge  Conical  Mill  Co. 

50  CHURCH  STREET 
NEW  YORK 


1  uses  less  power  than  a  stamp  mill,  costs  less  to  keep  in  repair,  = 

§  and  does  better  work.  It  is  capable  of  delivering  a  product  to  1 

=  suit  almost  any  ore  or  any  proeess.  Our  Catalog  No.  7  tells  all  1 

1  about  the  mill  and  its  work.  Send  for  it.  It  will  interest  you.  1 

I  Lane  Mill  &  Machinery  Company  | 

I  422-423  Wesley  Roberts  Building  Los  Angeles.  California  I 
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Better  Results  from  Your  Equipment 

YOU  may  have  been  doing  your  work  week  after  week  in  the  same 
way,  believing  that  you  were  getting  the  best  possible  results. 
But  this  is  a  mighty  swift  age  and  new  methods  of  doing  things 
are  being  invented  day  after  day — methods  which  help  you  get 
better  results  from  your  pump,  your^  hoist,  your  entire  equipment. 

These  are  methods  you  should  know  about — ^they  are  always  advertised 
and  in  such  a  way  that  it's  a  rare  advertising  page  that  will  not  yield  one 
good  suggestion  to  you. 

Suppose  you  read  the  advertising  pages  of  this  issue  thoroughly  and  see 
how  many  methods  suggest  themselves  to  you  by  which  you  could  make  a 
much  better  showing,  by  which  you  could  save  time  and  expense — ^then  act. 


L. 
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Sturtevant 


Ring-Roll  Ore  Mill  | 

FOR  PULVERIZING  DRY  ORES 


Large  Output — Small  Power — Small  Upkeep — Complete  | 

Accessibility — Siow  Speed.  | 

Takes  1}  Inch  feed — Grinds  to  practically  any  fliseness —  1 

'  Built  In  6  Sixes.  | 

Send  for  Catalogue  79.  | 

Sturtevant  Mill  Co.,  Boston,  Mass. 

New  York  Chicago  Denver  Pittsburgh  London 
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Large  Capacity,  Low,  Power  I 

Webb  City 

Heavy  Duty  Crushing  Rolls  | 


A  considerable  saving  in  power  is  effected  through  use  of  these 
rolls  on  the  hardest  ore. 

The  structure  is  heavy  and  of  simple  design — the  main  frame 
and  stationary  boxes  being  of  one  solid  casting. 

Special  compression  relief  springs  prevent  the  entrance  of 
grit  and  foreign  matter  into  the  bearings. 

It  is  for  the  above  reasons  and  others,  that  these  rolls  are 
more  numerous  in  the  Missouri-Kansas  Zinc  and  Lead  Dis¬ 
trict,  where  the  service  is  hardest,  than  all  other  makes. 

Write  for  Catalog  now. 


I  Webb  City  and  Carterville  Foundry  and  Machine  Works, 


Webb  City,  Missouri 
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One  Man  Stone  Goes  Thni  Without  Help 


That’s  the  way  a  four  ton  truck  load  behaved  m  a  McLanahan  Single  Roll  =  = 

Crusher.  i  i 


It  will  pay  you 
to  investigate 
this  simplified 
crusher.  5  to  500 
tons  per  hour. 
Write  for  Bulle¬ 
tin. 


I  McLanahan-Stone  Machine  Co. 

I  Holfidaysburr,  Pennsylvuiu 


THE  SHORT 
CRUSHER— 
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ATKINS,  KROLL  &  CO.  SAN  FRANCISCO  I 


The  Telsmith  Breaker  is  sometunes 
called  “the  short  type  crusher,"  because  it 
is  only  two-thirds  the  height  of  other  _ 
gyratories.  This  saving  in  head-room  is 
greater  than  m^ht  appear  at  first  glance, 
as  no  provision  is  necessary  \mder  the 
crusher  for  re-babbitting  the  eccentric. 

(All  repairs  are  made  from  the  top  of  the 
machine.)  But  economy  in  head-room  is 
only  an  incidental  advantage.  The  im¬ 
portant  feature  is  increased  strength. 
To  appreciate  this  Mint,  take  the  weight 
of  any  Telsmith  Breaker  and  divide  itb 


=  Import  Merchants  = 

i  DANISH  FLINT  PFBBLES,  SILFX  LINING,  CYANIDE  i 
i  QUICKSILVER,  MINING  CANDLES,  FIREBRICK,  i 

1  BORTS  AND  CARBONS,  BLACKSMITH  COAL.  COKE.  i 
3  IMPORTED  FUSE,  SHEELITE  CONCENTRATES  70%.  i 
I  SUPERIOR  QUALITY  ZINC  DUST.  i 

I  Stocks  Carried  | 

i  Buyers  of  Quicksilver  and  Platinum,  also  Ores  of  Antimony,  Bismuth,  i 
i  Molybdenum,  Tungsten,  Vanadium,  Zinc,  etc.  I 

SiniiiiiiiiitiiuuiuuiuiuiiuuiiiiiiiiiiiniiuiiiiiuiiiuiuuiuuuiMiiiuiiiiniutituuniiiiiuiniiiiiiitiiiiiiiiiitiiiniiuiiiiuimmiiiiiiHl 
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the  same  for  any  other  gyratory  crusher 
of  eauivalent  sise.  You’ll  find  that,  i 


':?s\SEND  FOR  CATALOGUE 


of  equivalent  sise.  You’ll  find  that,  in 
weight-per-inch-of-height,  the  Telsmith 


FARREL 

ORE 

S-ROCK 


CRUSHER 


SMITH  ENGINEERING 


319S-J  Locust  Stroetg 
nUIVILOp  MUwoukso,  Wls. 


FARREL  FOUNDRY  AND  MACHINE  COMPANY 


EARLE  C.BACON  engineer 


IIIIIIIMIIIIMMIIIIIwJ 
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porters  San  Francisco, Cal.  Exporters 
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"BRAUN-KNECHT-HEIMANN-CO.I 


Chemical 
Assay  and 
Metallurgical 
Laboratory  Supplies 


Chemicals  for  Recovery  Processes 

Assayers’  Material  Lead  Acetate 

Borax 

Borax  Glass  Reagents 

Cyanides  Zinc  Dust 

Laboratory  Glassware 

and  Apparatus  Zinc  Shavings 

Everything  for  the  Laboratory 


Prompt  shipments  are 
assured  by  our  large 
comprehensive  stock. 


I  In  The  Dark  Mine  I 


Mine 

Tachymeters 


Catalog  sent  gratis  to  laboratory  heads 


wlU  be  most  appreciated  because  of  their  clear  vision,  in  dim 
light  and  their  dust,  water  and  tarnish  proof  construction. 

Write  for  Bulletin  N-A 

Bausch  &  Lomb  Optical  Co.  706  St.  Paul  St.,  Rochester,  N.  Y. 
New  York  Washington  Chicago  San  FranciSco 


Eimer  &  Amend 

Pittsburgh,  Pa. 

3006  Jenkins- Arcade  Bldg. 


Catalog 
on  request 


^£/FKfN 


Founded 

1851 


TAPES 

mE/UFA 


Backed  hy  a  record 
of  25  years  of  de¬ 
pendable  service. 


205-211  Third  Avenue. 


Saginaw,  = 
Mich.  I 
and  New  York  i 

. . . 


uiiiiiiiiiMiiiiiiiiiiuiiiiiMiiiiiiiiiiMiMMiiMiiiimiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimmiiiMiiiiniiiiiiMiiiiine 

I  ^  Handle  Your  Ore  with 

I  Industrial  Works  Locomotive  Cranes  | 

I  j  They  are  making  splendid  records  in  this  field  in  I 

I  mines  and  smelters  all  over  the  country.  They  I 

I  j  reducing  handling  costs.  | 

Industrials  | 
Works  I 
Bay  City,  Mich.  | 

New  York  Office:  50  S 
Church  8t.  PliUa-  5 
delphla  Office:  Wld-  S 
encr  Bldg.  i 

Agencies:  .I.G.  Miller  S 
St.  Louts,  Mo.:  C.  B.  H 
Davis  Kng’lng  Co.,  = 
Birmingham,  Ala.,  H 
N.  B.  Ll>'ermore  *  £ 
Co.,  San  Francisco  = 
and  Los  Angeles.  = 
Northwestern  Kqulp-  E 
ment  Co.,  Seattle  E 
and  Portland;  F.  H.  E 
Hopkins  &  Co.,  Mon-  5 
treal,  Que.  1 


Write  for  lit¬ 
erature  on 
ournewtnon- 
Itor  type 
transits  and 
levels. 


^TRAmstasiiEms 


Put  your  requirements  ui 
Ask  for  Catalog  108  > 


!  /fBF\  C.  L  BERGER  &  SONS,  a.  j 

riiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiMiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiR 


Engineering  Instruments 

Mining  Engineers  will  he  interested 
in  the  New  Catalog.  Write  jor  it. 

W.  &  L.  E.  Gurley,  Troy,  N.  Y# 


“HENDRICK”  Perforated  Metals 

for  every  purpose 


SCREENS  OF  ALL  KINDS 
Chicago  Perforating  Co. 

3445  West  a4th  Place 

TeU  Canal  1459  CHICAGO.  ILU 


uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiitiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiitHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiuiiimiiiiimiiiiiiinb 

I  James  Concentrating  Specialties  | 

I  '  :  Tigs,  Screens,  Sand  and  Slime  | 

I  Tables,  Classifiers,  Ore  Feeders,  etc.  | 

I  Write  for  Bulletin  90  E 

James  Ore  Concentrator  Company  | 
I  35  Runyon  Street,  ,  Newark,  N.  J.  | 

i  5 

SiiniMiiitiiiiiiiiiitiiiittitiiniiiitiiiiiiitimmitiiiiiiiiiiiiiimiiinmitinmtinmimiiiiiiitfiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiH 


I  Conveyor  Trough  and  Flights.  Buckets  (plain  and  perforated),  f 
I  Stacks  and  Tanks.  General  Sheet  Iron  Work.  | 

I  Hendrick  Mfg.  Co.,  Carbondale,  Pa.  I 

I  New  York  Office:  30  Church  St.  g 

laiiniiiiHmiiniiiiiiitiTiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiip 
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Granby  Mining  and  Smelting  Company 


Manufacturers  of 


Pig  Lead,  Spelter  and  Sulphuric  Acid. 

Buyers  of 

Lead  and  Zinc  Ores. 

Zinc  Sntelters  located  at  Neodesha,  Kansas,  and  East  St.  Louis,  Illinoit. 
Lead  Smelter  at  Granby,  Missouri. 

Suite  1710,  Third  National  Bank  Building,  1 
St  Louis,  Mo.  j 


Address 


/  Robert  W.  Conklin,  165  Broadway, 
\  New  York,  N.  Y- 


£jiiiuuuiiiiiiiiiniiiiimiiuuiuiiumuuiiiuiiiiiiiiiiiiiwiiiiiiiiuiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiuuuuiiiiiiiiiiniiiiiiiiiiiiiiiiiiniiiiiniiniiiiiiiiiiiiiiiiitiniiiniiiiiMiiniiiiiiiiiiiiiiiiiimuiiiiiniiiiiiiiMiiiiniiiinniiiiininiiiiimiiimniiiiiuiiuniiiuiiiiiiiiuiiiii^ 


L.  VOGELSTEIN  &  COMPANY 


42  BROADWAY,  NEW  YORK 


GENERAL  AGENTS  FOR 


SELLING  AGENTS  FOR 


United  States  Metals  Refining  Co. 
Chrome,  N.  J.  Grasselli,  Ind. 


American  Zinc,  Lead  &  Smelting  Co. 
Caney  and  Dearing,  Kansas 


EUROPEAN  AGENTS:  AroH  HirscH  &  SoHd,  Halberstadt,  Germany 

Copper,  Argentiferous  and  Auriferous  Copper,  Mattes  and  Bullion,  Lead,  Tin,  Antimony,  Spelter. 


niiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiiiiiiiiiiniiiiniiiiiiiuiinniiniiiiiiiiiiiiiniiiiiMiiiiiiiitiinininiiiiniiiitiiiiiiiituiiiiiiiiiiiiiiiiiniiiiiuiniiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiitiiiuniiniiininiiiiniiiiiiitiiiiiiiiiiiiiniiiiiiiiiuiiniiiiiuuiniiniinmniiiiiiiiiiiniiiiiiiiiiiB 
uimiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiii.iiiiiiniK.iiiiiiiiiiiiiihiiiiiitiiniiiiiiiiiiiiiiiiiiiic  H'liiiiixHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiMiiiiiiiiimmiimiiimiiiiiiimiiiiiiiiiiniiiiiiiissmmuiiiimiiiiiiiiiimiiiiiiiiinK 


The  Consolidated 
Mining  and  Smelting 
Co.  of  Canada,  Ltd. 


Cable:  “McKechnie  Widnea’* 


McKECHNlE  BROTHERS,  LTD. 


SMELTING  WORK,  WIONES,  ENGLAND 


Smelters  and  Refiners.  Purchasers  of  all  classes  of 
Ores.  Producers  of  Fine  Gold  and  Silver  Base  Bullion, 
Copper  Matte,  Pig  Lead,  Lead  Pipe,  Bluestone,  and 
Electrolytic  Bearing  Metal. 


Buyers  of 

Copper,  Silver  and  Gold  Concentrates 
Ores,  Mattes  and  Precipitates 
COMPLEX  ORES 
Metal  Residues  and  Scrap. 


I  Offices:  I 

I  Smelting  and  Refining  Dept,  Trail,  British  Columbia,  i 


I  London  Office:  11  Lombard  Street  London,  S.  E. 
I  Also  at  Birmingham,  Newcastle  and  Manchester 


nnminimitMlllliiiiiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiriitiiiiniiiiiitiiiiiiiMiiiiiiiiiitiiniiiiiiiiiiiiiiiiuiiMiiiiiiiiniiitiitiMintS  nil 


anuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuumuuiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiiiiiiiiiiiiui  h" 


SEND  FOR  CATALOG 


A-8  of  Balances  BX>8  of  Engineering  Instruments 


St.  Joseph  Lead  Co. 

PRODUCERS 


wiiAoiswoienf 

a'SONS 


0 


THE  PRECISION  FACTORY 


DElfVER.COLa 
•  U.S.A.  • 


diiiiniiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiHiiiiiiiiiitiiiiiniiiititimniiiiiiM 


Mining  Transits 
And  Levels 

The  "Bull’.’  Is  very  difflcnlt  to  purchase  trom  a  second-hand  I  5 
dealer.  He  will  tdll  you — "None  are  oflered  me.”  |  5 

Send  for  Catalog  29. 

Buff  &  Buff  Mfg.  Co.,  Jamaica  Plain  Station,  Mass. 


ST.  JOE  AND  DOE  RUN 

LEAD 


Sales  Office 

61  Broadway,  New  York 


^iilllinmnnnillllllllllllllllllllMlllllllllllilillllliniiinnilliliiliiiii . . . .  . . . 
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HinnunnTiMiMMitiMnKTTTTiTTTitininniniiiiiiiiiiiiiiniiiMiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiug  yiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiuiiiiiiiuiiiiimiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiuuiuiuuuiiuiiiiiiiiijii^ 


EDGAR  ZINC  COMPANY 

Main  Office:  Boatmen’s  Bank  Building,  St.  Louis 

Purchasers  of  all  classes  of 

Zinc  Ores  cind  Concentrates 


DAVID  TAYLOR 

Western  Ore  Purchasing  Agent 
Boston  Building  Salt  Lake  City,  Utah 


American  Zinc  &  Chemical  Co. 

Langeloth,  Pa. 


Manufacturers  of  Spelter 
and  Sulphuric  Acid. 

Buyers  of  Zinc  Ores 


Sole  Agents  i 

THE  AMERICAN  METAL  CO.,  Ltd.,  61  Broadway,  New  York 


omiiiiiiiiiiiiniiiiiiitiiiiiiiiiiBitiiiiiiiiiuiitiiiiiimiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiimiiuiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiig 

I  Matthiessen  &  Hegeler  Zinc  Co.  I 
I  La  Salle,  III.  | 

I  Smelters  of  Spelter 

I  and  I 

I  Manufacturers  of  Sheet  Zinc  and 
I  Sulphuric  Acid 

a  r 

I  Sheet  Zinc  for  use  in  the  Cyanide  Process,  Perforated  so  as  | 
I  to  meet  the  requirements  of  the  Mexican  Custom  Laws.  | 

SimmiiiiiiiiitiiiitiiiiiiiiiiiiiiiiMiiiiniiiMiMiiiMiiiiitiiiMintiiiMiimmiiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiMfiMiiiiiiin 


miiiiiiiiiHiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic 

I  PHELPS,  DODGE  &  COMPANY  I 

I  SELLING  AGENTS  OF  THE  | 

1  Copper  Queen  Consolidated  Mining  Co.,  Calumet  A  Arizona  Mining  Co.  i 

1  Detroit  Copper  Mining  Co.,  of  Arizona,  Moctezuma  Copper  Co.  I 

i  mectrolytlc  Coppo-,  Wire  Bars,  Plates,  Ingots  and  Cathodes  and  I 

E  P.  D.  Co.,  Casting  Copper.  | 

I  G>r.  Cliff  and  John  Streets  New  York  I 

UiiiiiiiiiiiiiniiinininiiiiiiiiiiiiiiiiiiiiMniniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiig 

uiiiiiiiijiiuMiMiiiiiiiiuiniiuitiuiuiiiiiiiiniiiiiiiiiiiiiiiiiiilliiiliiiiiiiiiiiiiiiiililiiliililllliiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiillliMiiliiii: 

THE  SOLVAY  PROCESS  CO.  | 

Syracuse,  N.  Y. ,  Detroit ,  Mich. ,  Hutchinson,  Kansas  | 
Manufacturers  of  | 

Soda  Ash,  Caustic  Soda,  Mono-Hydrate  i 

Crystals,  Snow  Flake  Crystals  | 

Selling  Agents  | 

WING  &  EVANS,  Inc.,  22  William  St.,  New  York  | 

. . I . . 


gmiiiiiiiiiiiiiiiiMiiiiniiiiiiimiiiiiiniiiiiiiiiiiiHiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiii: 
1  Established  1881  | 

I  Irvington  Smelting 

&  Refining  Works  | 

I  Formerly  Glorieux  Smelting  &  Refining  Works  | 

1  Buyers,  Smelters  and  Refiners  of  | 

1^  Gold,  Silver,  Lead,  Copper  and  Platinum  Ores,  | 
Sweeps  and  Bullion 

I  Manufacturers  of  Copper  Sulphate  | 

Irvington^  New  Jersey 

i  Lehigh  Valley  R.  R.  connection  | 

S  New  York  Office,  i 

I  caiARLES  ENGELHARD,  HudM>n  Term.  Bldgt..  30  Church  St.  | 

amHniHiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiHHiiiiiiiiininiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiinnitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii; 


. . . . . 

I  The  Hegeler  Zinc  Compsuiy 

i  SucceMors  to  Hegeler  Brother* 

I  SMELTERS  OF  AND  MANUFACTURERS  OF 

I  Spelter  Sulphuric  Acid  | 

I  DANVILLE,  ILLINOIS  | 

viiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiimmiiiinitiiiiiiiiiiiinitiiiiiiiiiiiiiitifiiiiifiifiitiniiiiiMtiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiiiiiifiiiiiiiiiiiiiF 


CAPPER  PASS  &  SON,  Ltd., 


BRISTOL  I 
ENG.  I 


I  SELL 

I  Soft  Pig  Lead,  Ingot  Copper.  Antlmon- 
=  lal  Lead,  Tin  Alloy  and  Antimony 
=  Alloys 


BUY 


Dross  or  Residues  Containing  Tin,  i 
Copper  or  Lead  = 


I  HIGH  PRICES  PAID  FOR  TIN  ORES  i 

. . iiiimiiiiiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirniiiiiiiiiiiiinniiil 


ILLINOIS  ZINC  CO.,  PERU,  ILL. 


§  Manufacturers  of 

I  Selected  Brass  Spelter 

I  and  Sulphuric  Acid 

1  Rollers  of 

I  Sheets,  Plates  and  Strips 

a 

I  ZINC  in  special  sizes,  squares  and  circles,  cut  to 

I  order.  Etchers’,  Engravers’,  lithographers’  and 

1  Battery  Plates,  Paper  and  Card  makers’  sheets. 

s 

s 

I  W.  FISHER.  —  —  Eastern  Sales  Agent 

i  81-83  Fulton  Street,  New  York.  Telephone,  Beekman  139 

§ 


IIG  gllllinillllllllUIIIIIIIIIIIIIIIIIHIMIIIIIIMIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIi 

1 1  Philipp  Brothers 

I  I  29  Broadway  New  York  | 

I  I  Buyers  of  Mattes,  Ores,  residues  bearing  Copper,  | 
I  I  Gold,  Silver,  Lead,  Tin,  Antimony,  Molybdenite,  | 
I  I  Cobalt,  etc.,  etc.  Correspondence  solicited.  | 

SB  E 

I  SiiimiiniiNiiiimiiuiiiiiiiiiiiiniiniiiiiiiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiinininiiiR 

I  . . . 

I  I  Bartlesville  Zinc  Co.,  Bartlesville,  Okla.  | 

Purchasers  of  Zinc  Ores 

I  Sole  Agents  I 

I  The  American  Metal  Co.,  Ltd.,  61  Broadway,  New  Ymk  1 

»  i  i 

iiB  aHiiiiiiiiiiiiiiiiiiiiiHiiiiiiiimiiiiiiiiiiinuininminiiiiiiiiiiiiiiuiiiiinniiuintimininiiimiiiiiiniiiiiiiiiniiiiniiiiiiiiiiiimnuiiiiiiR 
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United  Metals  Selling 

Company 

42  Broadway . New  York 

European  Agents: 

C.  S.  Henry  &  Company,  Ltd. 

12  Leadenhall  St.,  London,  E.  C. 

United  Metals  Selling  Go. 

G.  M.  B.  H. 

Unter  den  Linden  56,  Berlin,  Germany 

Electrolytic  Copper  N  E  C  &  B  M  Brands 

Best  Selected  Copper  A  B  S  &  M  A  Brands 

Pig  Lead— International  (1.  L.  R.  Co.) 

Selenium,  Arsenic,  Nickel  Salts,  Tellurium 


^iiiiiiiiiiuiiiiuuiiiuiiiuiiuiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiHiiuimii 

International  Smelting 

Company 

New  York  Office  -  -  -  .  42  Broadway 

Purchasers  of 

Gold,  Silver,  Copper  and  Lead  Ores 

Smelting  Works  Ore  Purchasing  Department 

International,  Utah  -  -  Miami,  Arizona  618  Kearns  Building  -  Salt  Lake  City,  Utah 

Refineries 

Raritan  Copper  Works  -  •  Perth  Amboy,  N.  J. 

International  Lead  Refining  Co.  -  •  East  Chicago,  Ind. 


|inilUlUlllliUiNnuiiaRiiaiiiuuuuiuiuuu>:iiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiuiuiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiuiiiuuiiuiiiiiiuuiiuiuiiiuuiiiiiiiiiiiuiiiuuiuu!iii3  . . . . . . . . . 
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I  Balbach  Smelting  and  Refining  Company  I 


Buyers  of  i 


Ores 

Concentrates 

Bullion 

Residues 


f  Containing 


Gold,  Silver,  Lead  and  Copper*  Electrolytic  Ccpper  Refinery. 


NEWARK, 


NEW  JERSEY  I 


aMiiiiiiiiiiiiiiiiitiiiitiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu  diiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij^ 

I  Ledoux  &  Company,  | 

I  Inc.  1 

I  New  York  | 

I  Sample  and  Assay  Ores  | 
and  Metals 

I  4^  Independent  Ore  Samplers  at  the  port  of  New  York  | 

I  Having  representatives  at  buyers’  works  we  receive,  weigh,  | 
I  sample  and  assay  consignments,  representing  the  sellers  in  all  | 
I  transactions.  We  are  not  dealers  or  refiners.  | 

I  Laboratory  and  Office:  99  John  Street  I 

^iiiiiiiiMiiiiiMiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiMiiiiiiiiiitiitiiiiiiniiiitiiiiiiiniiiiiMiiiiiiiniiiniiiiiiiiiiMMiiniiiiiiiiiiiiiiG 

aiMiiiiiiiiiiiiiiiiiiuiuuiuuiiiiiiiiuiiuiiiiiiiiiiiuuiuuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii' 

I  BUYERS  OF  ZINC  ORES  | 

I  THE  NEW  JERSEY  ZINC  COMPANY  | 

I  55  Wall  Street  | 

I  New  York  City  | 

iiniiiiiiiininMiiniiMiiiiiitiniiiiiitiiiiiiniiiiiiiiiiiiiiiiKiiMiMiiiiiiiniiiiiiiiiMiiiiiiiiiiiinitiiiniiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiMiiir; 
uiiiiMniniiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiim 

I  PENNSYLVANIA  SMELTING  CO.  | 

I  Purchasers  of  1 

I  SILVER  &  LEAD  ORES  I 

i  i 

=  Office:  Pittsbursh,  Pa.  Works:  Carnegie,  Pa.  I 

g  ?iiilllllllliiiiMiMiiiiMiMiiillilliliiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiii; 

I  Hiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiic 

I  The  Ducktown  Sulphur,  Copper  &  Iron  Company,  Ltd.  | 

I  Isabella,  Tennessee  | 

I  Manufacturers  of  Sulphuric  Acid  I 

I  and  I 


The  Roessler  &  Hasslacher 
Chemical  Co«p 

100  William  Street,  New  York 

Works;  Perth  Amboy,  N.  J. 

Cyanide  98/99%. 

Cyanide  of  Sodium  128/130% 

niimnnniiiiiiiiiiiiiiinminiiiiiinininiiiMiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniiiiiiiiiiiniiiiiiiiiiiiiinniiiiiiiiiiiiiiiic 

19IIIIIIIIIIIIIIIII!!!I!I""”IMMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIII!: 

I  NICKEL  I 

I  Shot— High  and  low  carbon.  | 

I  Ingots — ^Two  sizes,  25  lbs.,  50  lbs.  | 

I  Electrolytic  Nickel— 99.80%.  | 

I  Prime  Metals  for  the  manufacture  of  j 
!  Nickel  Steel,  German  Silver,  Anodes  and  | 
I  all  remelting  purposes.  Our  Nickel  is  | 
I  produced  as  rods,  sheets,  strip  stock, 

1  wire  and  tubes. _ 

I 

1  WK  ARE  SOLE  PRODUCERS  of  this 
I  natural,  stronger  than  steel,  non-corrod- 
I  ible  alloy.  Manufactured  forms  are  rods, 

I  flats,  castings,  tubes,  sheets,  strip  stock, 

I  and  wire.  Ask  for  descriptive  bwklet. 

I  Send  inquiries  direct  to  us, 

1  The  International  Nickel  Company 

I  43  Exchange  Place  New  Ycwk 


Purchasers  of  Ores 


g  SiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiimiiiiiiiiiniiin 

. . . 

I  BEACH  &  COMPANY  I 

I  ORE  SAMPLERS  AND  SHIPPERS  AGENTS  | 

i  Supervise  weighing  and  sampling  of  ore  shipments  to  smelters.  i 

I  Main  Office,  204  Boston  Building,  Denver,  Colo.  I 

I  BRANCH  OFFICES:  | 

i  LeadvlUe,  Colo.  nartlesvllle,  0’:la.  Neodesha.  Kan.  i 

Pueblo,  Colo.  Collinsville,  Okla.  Donora,  Pa.  S 


Pallda,  Colo. 
Omaha,  Neb. 
£1  Paso,  Texas 


Hand  Springs.  Okla. 
Argentine,  Kan. 
Altoona,  Kan. 


lola,  Kans. 

Other  points  by  arrange¬ 
ment. 
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AMERICAN  ZINC 

Lead  &  Smelting  Company 

Executive  Offices:  55  Congress  St.,  Operating  Offices:  1012  Pierce 
Boston,  Mass.  Bldg.,  St.  Louis,  Mo. 

Sales  Offices:  55  Congress  St.,  Boston,  Mass.  1012  Pierce  Bldg.,  St.  Louis,  Mo. 

2646  Equitable  Bldg.,  120  Broadway 
New  York,  N.  Y. 


Producers  of 

“Mascot”  Spelter 

for  cartridge  and  other  high  grade  brass. 
Also  all  intermediate  grades  of  Spelter 
and  “Caney”  Prime  Western;  Zinc  Ores, 
Lead  Ores  and  Sulphuric  Acid. 


Purchasers  of 
ZINC  ORES. 


AMERICAN  ZINC,  LEAD  & 
SMELTING  CO. 

Mines  in  Joplin  District,  Missouri,  Carter- 
ville,  Missouri. 

Zinc  Smelters  at  Caney  and  Bearing,  Kan¬ 
sas,  Address  1012  Fierce  Building,  St.  Louis, 
M  issouri. 

AMERICAN  ZINC  COMPANY  OF 
TENNESSEE 

Mines  at  Mascot,  Tennessee. 

AMERICAN  ZINC  COMPANY  OF 
ILLINOIS 

Zinc  Smelter  and  Sulphuric  Acid  Plant 
at  Hillsboro,  Illinois,  Address  1012  Pierce 
Building,  St.  Louis,  Missouri. 


WISCONSIN  ZINC  COMPANY 

Mines  in  the  Wisconsin  District,  Platte- 
ville,  Wisconsin. 

AMERICAN  ZINC  ORE  SEPARAT¬ 
ING  CO. 

Huff  Electrostatic  Separators  and  Plumb 
Jigs  for  the  Treatment  of  Complex  Zinc 
Ores,  Address  1218  Foster  Building,  Den¬ 
ver,  Colorado. 

AMERICAN  BALLAST  COMPANY 

Producers  of  Crushed  Rock  for  Road  Mak¬ 
ing  and  Railroad  Ballast.  Producers  of 
Powdered  Lime  Stone  for  Fertilizer  Pur¬ 
poses,  Address  Holston  National  Bank 
Bldg.,  Knoxville,  Tennessee. 
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THE 

American  Metal  Co.,  Ltd. 

61  Broadway,  NEW  YORK 


1625>3»*  Itoatiiien’s  Bank  Bldg. 
ST.  LOUIS 


82S  A.  C.  Foster  Bldg. 
DENVER 


Buyers  of 

Gold,  Silver,  Lead,  Zinc, 
and  Copper  Ores,  Copper 
Matte,  Copper  Bullion 
and  Lead  Bullion 


Foreign  Representatives: 

Henry  R.  Merton  &  Co.,  Ltd.,  London. 

MeUUgeselUchaft,  Frankfort-on-the-Main 

Compania  de  Minerales  y  Metales, 

Mexico  City  and  Monterey. 
Ore  Trading  Co.,  Ltd., 

Santiago,  Chile. 


ailUIIIMIIIIIIIIIIIIIIIIIIIItllllllllllllllllllllllllllllllllllllH|l||||||||||||||||||||||||,||||H|||||||||||||||||||||||||||||||||||||||||||||||||„|„„„„ 


Beer,  Sondheimer  &  Co.,  Inc. 

Sole  Agents  of 

National  Zinc  Company 

Works  at  Bartlesville,  Oklahoma,  and  Springfield,  IIL 

Norfolk  Smelting  Co.,  Inc. 

West  Ncriolk,  Va. 


i  i 


Metals 

Mattes 

Bullion 


Ores 


New  York  OfficCy  61  Broadway 

Western  Office,  Salt  Lake  City,  Utah 
1101  Newhouse  Bldg. 


uimnniiniiiiiiiitiiiiiiiiiiuiiuiiiNiiiiiHiamn 


United  States  Smelting 

Refining  &  Mining  Company 

55  Congress  Street,  Boston,  U.  S.  A. 

United  States  Smelting  Company 

Custom  Lead  and  Copper  Smelter  at  Midvale,  Utah.  Address  Salt  Lake  City,  Utah. 

Custom  Zinc  Smelters  at  Altoona,  lola  and  La  Harpe,  Kansas.  Address- 413  Republic  Building, 
Kansas  City,  Mo. 

Needles  Mining  &  Smelting  Company 

Custom  Lead  and  Zinc  Concentrator  at  Needles,  Cal.  Address  Needles,  Cal. 

Gold  Road  Mines  Company 

Custom  Cyanide  Mill,  Gold  Road,  Arizona. 

Mammoth  Copper  Mining  Company 

Custom  Copper  Smelter  at  Kennett,  Cal.  Address  Kennett,  Cal. 

United  States  Metals  Refining  Company 

Custom  Copper  Smelter  and  Electrolytic  Copper  Refinery  at  Chrome,  N.  J.;  Custom  Electrolytic 
Lead  Refinery  at  Grasselli,  Ind.  Address  42  Broadway,  New  York  City,  N.  Y. 

Cia  de  Real  del  Monte 

Mines  and  Mills  at  Pachuca,  and  Real  del  Monte,  Mexico.  Address,  Pachuca,  Hidalgo,  Mexico. 

International  Metals  Selling  Company 

42  Broadway,  New  York  City,  N.  Y. 

United  States  S.  R.  &  M.  Exploration  Company 

For  Examination  and  Purchase  of  Metal  Mines.  Address  55  Congress  St.,  Boston,  Mass.,  or  42 
Broadway,  New  York,  N.  Y.;  1504  Hobart  Bldg.,  San  Francisco,  Calif.;  Newhouse  Bldg.,  Salt 
Lake  City,  Utah;  413  Republic  Building,  Kansas  City,  Mo.;  Edificio  la  Mutua  411,  Mexico,  D.  F. 

Buyers  of 

Ores,  Matte  and  Furnace  Products 

Refiners  of 

Blister  Copper  and  Lead  Bullion 

Sellers  of  Gold,  Silver,  Lead,  Copper,  Spelter,  Arsenic  and  Selenium 


. . . . . . . 
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WOLFRAM 

Highest  prices  paid  for  Tungsten  Ores  of  all  kinds: — 

HUEBNERITE  SCHEELITE 
WOLFRAMITE  FERBERITE 

Largest  consumers  of  Tungsten  Ores  in  the  World 

Largest  Manufacturers  of  Molybdenum,  Tungsten  and  Vanadium  Products 

PRIMOS  ,  CHEMICAL  CO. 

Primes,  Delaware  County,  Penna. 

Business  Estabushed,  1888. 

Cable  Address:  “Briquette,  Philadelphia”  ^  Telegraph  Address:  Philadelphia 


. . . 

MHiiiiiiiiiiiiiiiiiiiMiiiiiniiiiiiiiiiiniiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiniiiiMiuiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiniiiiiiitiiiMiiHiiiiiiiiiiiiiiiiiiiiiMiiiHiiiuiHimiiiiiHiiiiUHiiiiiHiii 


American  Smelting  &  Refining  Co. 


BUYERS  OF  Gold,  Silver,  Lead,  Copper 
and  Zinc  Ores. 

PRODUCERS  OF,  Gold.  Silver,  Lead, 
Copper,  Copper  Sulphate,  Zinc,  Zinc  Dust, 
Cadmium,  Cadmium  Sulphide,  Arsenic. 


General  Office 

34th  Floor,  EQUITABLE  BLDG.,  120  Broadway.  N.Y, 


{iiiniiniiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiMiiuiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiHiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiig  uiiiiiiiiiiiiiiiiiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiniiniiiMiiiiiiiiniiiiiiiiiiiniiiiiiiniiniiiiiiiiiiiiiiuiiuiiiiiiniiiinimmiiiuiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiii! 


38 


Buying-m^  ENGINEERING  fir*  MINING  JOURNAL-^eciton  Vol.  100,  No.  26 


^iiRiiiiiiiiiiiiuiiiiiiiiiinniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiinmtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiuiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 


ARRANGED  GCOGRAPHlCAlvLY 


UNITED  STATES 
Arkansas 

Fuller,  John  T. 

Arizona 
Alsdorf,  F.  C. 

Arizona  Engineering  Co. 
Burch,  H.  Kenyon 
Collins,  Edgar  A. 
Colvocoresses,  Geo.  M. 
Dunning,  Charles  H. 
Greenidge,  S.  M. 
Hatcher  &  Carpenter 
Houck,  Arthur  W. 
Joralemon,  Ira  B. 
Miller,  Hugo  W. 
Rutherford,  Forest 
Gotland,  Peter  B. 

Smith  &  Ziesemer 
California 
Anderson,  A.  P. 
Anderson,  W.  J. 

Arnold,  Ralph 
Boutwell,  John  M. 
Bradley,  F.  W. 
Bretherton,  S.  E. 
Brockunier,  S.  H. 
Burch,  A. 

Caetani,  G. 

Carpenter,  A.  B. 
Church,  John  L. 

Clark,  Baylies  C. 
Clevenger,  G.  Howell 
Cobb,  Wm.  I.iewis 
Colbatb,  J.  S. 

Cranston,  Robert  E. 
Cunningham,  George 
Dennis,  Clifford  G. 
Farrell,  J.  H. 

Flsbback,  M. 

Fletcher,  A.  R. 

Folsom,  D.  M. 

Garrey,  G.  H. 

Gibson,  Walter  L. 

Grant,  Wilbur  H. 
Grunsky,  C.  E.,  Jr. 

Hager,  E.  T. 

Hamilton,  Beauchamp, 
Woolworth,  Inc. 
Hamilton,  E.  M. 

Hanks,  Abbot  A. 
Hershey,  O.  H. 

Hodges,  A.  B.  W’. 

Hohl,  L.  J. 

Hoffmann,  R.  B. 

Holland,  L.  F.  S. 

Hunt  &  Co.,  Robert  W. 
Hutton,  Gerald  H. 

Hyde,  James  M. 

Innes,  Murray 
James  Co.,  G.  A. 
Johnson,  J.  E.,  Jr. 
Jones,  C.  C. 

Kennedy,  E.  P. 

King,  Frederick  Gilberts 
Kinzie,  Robert  A. 
Labarthe,  Jules 
Latham,  E.  B. 
Lavagnino,  G. 

Llndberg,  Carl  O. 
Linton,  Robert 
MacBoyle,  E. 
MacDonald,  Bernard 
Merrill,  C.  W. 

Merrill  Metallurgical  Co. 
Mlller-Farish  Co 
Morris,  F.  L. 

Mudd,  S.  W. 

Munro,  C.  H. 

Myers,  Desaix  B. 

Neel,  Carl  B. 

Nowland,  Ralph  C. 
Noyes,  William  S. 
O’Brien,  William  D. 
Probert,  F.  H. 

Reid,  Geo.  D. 

Schmidt,  Henry  C. 
Short,  Frank  R. 

Siebert,  F.  J. 

Sill  &  Sill 
Simonds,  Ernest  H. 
Smith,  A.  Y. 

Snyder,  Blanchard  M. 
Staunton,  W.  F. 
Stebblns,  Elwyn  W. 
Thurston,  E.  C. 
Timmons,  Colin 
Turner,  H.  W. 

Turner,  R.  C. 

Vivian,  Godfrey 
Wartenweller,  Otto  & 
Co. 


Wethey,  Arthur  H. 
Wilding,  James,  Jr. 
Wiseman,  Philip 
Wrampelmeler,  E.  L.  S. 

Colorado 

Adkinson,  Henry  M. 
Allen,  Carl  A. 

Argali  &  Sons,  Philip 
Bancroft,  H. 

Bell,  Charles  N. 
Burlingame,  Walter  E. 
Burton,  H.  E. 

Butchart,  W.  A. 

Cazln,  Franz 
Chase,  C.  A. 

Chase,  Edwin  E. 

Chase,  R.  L. 

Chedsey,  W.  R. 

Cohen,  Louis 
Colburn,  C.  Lorlmer 
Collins,  Geo.  E. 

Dorr,  J.  V.  N. 

Farish,  John  B. 

Finch,  J.  W. 

Fisher,  C.  A. 

Frost,  Oscar  J. 

Garvin,  C.  J. 

Gross,  John 
Hartley,  Carney 
Hawkins,  E.  N. 

Haynes,  Justin  H. 

Hills  &  Willis 
Holland,  L.  F.  S. 

Jenks,  'T.  H. 

Kyle,  T.  D. 

Leonard  &  Root 
McDaniel,  A.  K. 
Milliken,  W.  B. 

Munroe,  H.  S. 

Pentland,  W.  J. 

Plumb,  Albert  M. 
Radford,  Walter  J. 

Reid,  Walter  L. 

Rickard,  Stephen 
Ritter,  E.  A. 

Sayre,  Robert  H. 

Swart,  W.  G. 

Wiard,  E.  S. 

Wllfley,  Clifford  B. 
Wolf,  Harry  J. 

Wood  Ore  Testing  Co., 
The  Henry  E. 
Worcester,  S.  A. 
Connecticut 
Irving,  John  Duer 
Delaware 
Tanner,  W.  Lee. 
Washington,  D.  C. 
Eckel,  Edwin  C. 

Idaho 

Easton,  S.  A. 

Hofstrand,  O.  B. 

Tytler,  Maynard  F. 
White,  Rush  J. 

Illinois 

Clapp,  Rolls  E. 
Dickman,  R.  N. 

Hollis,  H.  L. 

Hunt  &  Co.,  Robert  W. 

Indiana 

Crowell  &  Brennen 
Indiana  Laboratories 
Co.,  The 

Iowa 

Reece,  P.  P. 

Kentucky 
Reed,  Avery  H. 

Wilson,  Harry  L. 

Maryland 

Free,  E.  E. 

Payne,  James  H. 
Massachusetts 
Crosby,  W.  O. 
Hutchinson,  W,  Spencer 
Keedy,  Dyke  V. 

Packard,  Geo.  A. 

Peters,  E.  D. 

Richards,  R.  H. 

Rogers,  A.  H. 

Sharpless,  Stephen  P. 
Van  Law,  Carlos  W. 
Wenstrom,  O. 
Wentworth,  Henry  A. 


Michigan 

Dunster,  C.  B. 

Ladd,  David  H. 

Lasier,  F.  G. 

Lawton,  N.  O. 

Whiting,  Lowe 
Williams,  J.  P.,  Jr. 
Minnesota 
Bowman,  Frank  A. 
Collins,  E.  J. 

Longyear  Co.,  E.  J. 
Rakowsky,  Victor 
Winchell,  Horace  V. 
Missouri 

Allen,  Roy  Hutchins 
Conklin,  H.  R. 
Copeland,  Durward 
Cox,  G.  H. 

Hunt  &  Co.,  Robert  W. 
O’Keefe,  E.  C. 

Kirby,  E.  B. 

Millar,  Howard  A. 
Sansom,  Frank  W. 
Waring  &  Williams  Lab¬ 
oratories,  The 
Wheeler,  H.  A. 

Montana 
Allen,  Roscoe  F. 

Bard,  D.  C. 
Barker-Wilson  Co. 
deSallier,  Rene 
Fields,  J.  D. 

Kee,  W.  J. 

Riddell,  Guy  C. 

Rohn,  Oscar 
Snyder,  Blanchard  M. 
Trauerman,  Carl  J. 
Nevada 

Adamson,  W.  G. 
Carpenter,  E.  E. 
Duncan,  Lindsay 
Dutton,  Charles  E. 

Fox,  John  M. 

Hale,  Fred  A.,  Jr. 
Kennedy,  J.  C. 

Lakenan,  C.  B. 

Llbbey,  J.  M. 

McColloms  Co.,  ’The 
Starr,  Charles  C. 
Symmes,  Whitman 
Turner,  J.  K. 

Updike,  D.  H. 

New  Jersey 
Ely,  B. 

Hooper,  G.  H. 

New  Mexico 
Larsh,  P.  A. 

Stramler,  A.  P. 

Swoyer,  Will  T. 

New  York 
Adams,  H. 

Addicks,  Lawrence 
Aldridge,  W.  H. 

Apgar,  Frederick  W, 
Arnold,  Ralph 
Atwater,  R.  M.,  Jr. 
Bagge,  N.  O. 

Ball,  Sydney  H. 

Banks,  John  H. 

Battery  Engineering  & 
Construction  Co. 
Beatty,  A.  Chester 
Benedict,  W.  de  L. 
Barbour,  Percy  E. 
Botsford,  C.  W. 

Bradley,  R.  J.  H. 
Brodie,  Walter  M. 
Brown,  F.  Harold 
Bulkley,  J.  Norman 
Burdick,  Charles  A. 
Burrell,  F.  P. 

Canadian  Mining  &  Ex¬ 
ploration  Co.,  Ltd. 
Channing,  J.  P. 

Church,  John  A. 

Clark,  Allan  J. 

Clark,  C.  Dawes 
Clarke,  Harry  J. 
Clements,  J.  Morgan 
Constant  Co.,  C.  L. 

Cox,  W.  Rowland 
Cranston,  R.  E. 

Dorr,  J.  V.  N. 

Drew,  C.  V. 

Dufourcq,  E.  L. 
Dunster,  C.  B. 

Dwight,  A.  S. 

Emmons,  N,  H.,  2nd 
Eurich,  Ernst  F. 


Eveland,  A.  J. 

Farish,  George  E. 
Fearn,  Percy  L, 

Finch,  J.  W. 

Finlay,  J.  R. 

Florance  &  Hampton 
France,  T.  H.  ‘ 

Fulton,  Chester  A. 
Garrey,  George  H. 
Grugan,  Justice 
Hamilton  &  Hansell 
Hammond,  John  Hays 
Hardy,  J.  Gordon 
Hassan,  A.  A. 
Henderson,  H.  P. 
Hendryx,  W.  A. 

Hunt  &  Co.,  Robert  W. 
Huntoon,  L.  D. 

Johnson,  J.  E.,  Jr. 
Klepetko,  Frank 
Knapp,  John  A. 

Knox  &  Allen 
Kunz,  George  F. 

Lamb,  R.  B. 

Ledoux,  A.  R. 

Le  Fevre,  S. 

Leggett,  T.  H. 
Lewisohn,  Julius  A. 
Lindberg,  C.  O.  ^ 
Lindsley,  Halstead  * 
Llndsley,  Thayer 
Lloyd,  R.  L. 

Magnus,  Benj. 

Marsters,  V.  F. 

Mayer,  L.  W. 

McCune,  Raymond 
McKlnlay,  William  B. 
Merry,  F.  Chas. 

Millard,  H.  Alfred 
Mlnard,  F.  H. 

Mines  Management  Co. 
Motter,  W.  D.  B.,  Jr. 
Neel,  Carr  B. 

Payne,  C.  Q. 

Perry,  O.  B. 

Pierce,  F.  E. 

Plate,  H.  Robinson 
Polllon  &  Polrer 
Raymond,  R.  W. 
Richards,  George  M. 
Ricketts  &  Co. 

Riordan,  D.  M. 

Rogers,  A.  H. 

Rogers,  Alexander  P. 
Rogers,  B.  M. 

Rolker,  Charles  M. 
Rothschild,  C.  G. 
Rowand,  Lewis  G. 
Schrotter,  G.  A. 
Sharpless,  Fred.  F. 

Shipp,  E.  Maltby 
Simonds  &  Burns 
Skinner,  Edmond  N. 
Spicer,  H.  ,N. 

Spllsbury,  E.  G. 
Sussman,  O. 

Thayer;  B.  B. 

Thayer,  Reginald  Holden 
’Thomas,  M.  L. 

Thomas,  Kirby 
Thomson,  S.  C. 

Von  Rosenberg,  Leo 
Walker,  Myron  R. 
Watson,  R.  B. 

Watson,  VVllllam 
Weed,  Walter  Harvey 
Weeks,  Frederic  R. 
Weld,  C.  M. 

Westervelt,  W.  Y. 
Wllkens,  H.  A.  J. 

Wise,  S.  L. 

Worth,  .Tohn  G. 

Wright,  L.  A. 

Yeatman,  Pope 
North  Carolina 
Case,  B.  H. 

Pratt,  Joseph  Hyde 
Tucker,  A.  W. 

Ohio 

Dunster,  C.  B. 
Oklahoma 
Evere.st,  H.  A. 

Gardner.  James  H. 
Rutledge,  J.  J. 

Oregon 
Melzer,  Emil 
Swartley,  Arthur  M. 
Wllmot,  H.  C. 

Pennsylvania 
Ayres,  W,  S. 


Chance  &  Co.,  H.  M. 
Clapp,  F.  G. 

Conner,  Ell  T. 

Coxe  Mining  Laboratory 
Davies,  T.  E. 

Darlington,  W. 

Demming,  H.  C. 

Doak,  Samuel  E. 

Du  Bois,  Mixer  &  Armas 
Hunt  &  Co.,  Robert  W. 
Hutchinson,  Edward  S. 
Kennedy,  Julian 
Linton,  Robert 
Ogden,  John 
Sadtler  &  Son,  Samuel 
P. 

Sanders.  Richard  H. 
Scobey,  Jesse 
Searle,  Barry 
Smith,  Richard  L. 
Snelllng,  Walter  O. 
Spurr,  J.  Edward 
South  Dakota 
Clark,  Allan  J. 

Overpeck,  Arell  C. 
Tennessee 
Eaton,  E.  R. 

Nelson,  Wilbur  A. 
Southern  Minerals  Co. 
Torbert,  Jas.  B. 

Texas 

Adams,  Arthur  K. 
Bradley,  D.  H.,  Jr. 
Cameron,  Geo. 

Camphuis  &  Rives 
Case,  Walter  H. 
Clifford,  James  0. 
Coghlll,  Will  H. 

Cole,  David 
Crltchett  &  Ferguson 
Hardy,  J.  Gordon 
Kinnon,  Wm.  H. 

Rice,  John  A. 

Schmidt,  Henry  C. 
Seamen  Assay  Co.,  The 
Sistermans,  Munro  & 
Savage 
Shaw,  S.  F. 

Utah 

Adkinson,  Henry  M. 
Bardwell,  A.  F. 
Bird-Cowan  Co. 

Blood,  George  D. 

Clapp,  Rolla  E. 

Dubois,  Mixer  &  Armas 
Frank,  Alfred 
General  Engineering  Co. 
Hendrickson,  Wm.  H. 
Jennings,  E.  P. 

Johmson,  Maurice  M. 
Krumb,  Henry 
Kirk  &  Leavell 
MacVlchie,  D. 

Moore,  Charles 
Officer  &  Co.,  R.  H. 
Pembroke,  Earl  R. 

Sears,  S.  C. 

Tibby,  Benj.  F. 

Tiernan,  Austin  K. 
Union  Assay  Office,  Inc. 
Van  Winkle,  C.  T. 
Wilson,  W.  A. 

Wilson,  George  Benton 
Zallnski,  E.  R. 

Virginia 

Doak,  Samuel  E. 
Holden,  R.  J. 
Washington 
Bellinger,  H.  C. 
Bogardus  Testing  Labo¬ 
ratories 

Burbldge,  Frederick 
Clarke,  Roy  H. 
Falkenburg  &  Laucks 
Green  &  Ulrich 
Hunt  &  Co.,  Robert  W, 
Johns,  Henry 
Keffer,  Frederic 
Lee,  Chester  F. 
Richards,  J.  V. 

Ross,  Frank  A. 
Wethered,  Roy 
Wisconsin 
Cheney,  C.  A.,  Jr. 
Holden,  Edwin  C. 
Royce,  Stephen 

Wyoming 
Trumbull,  L,  W. 


ALASKA 

Hyder,  Fred  B. 

Smith,  H.  Dewitt 

PHILIPPINE  ISLANDS 

Eye,  Clyde  Milton 

CANADA 
British  Columbia 

Bonthrone  &  Co. 
Canadian  Mining  &  Ex¬ 
ploration  Co.,  Ltd. 
Fowler,  S.  S. 

Johnson,  J.  E.,  Jr. 
Lachmund,  Oscar 

Nova  Scotia 

Graham,  Stanley  N. 
Jennison,  W.  F. 
Pickings,  H.  B. 

Stevens,  Frank  G. 

Ontario 

Canadian  Mining  &  Ex- 
poration  Co.,  Ltd. 
Cohen,  S.  W. 

Ferrier,  W.  F. 

Guess  &  Haultain 
Hunt  &  Co.,  Robert  W. 
International  Mining 
Syndicate,  Ltd. 

Kirby,  A.  G. 

Loring,  Frank  C. 
McAllister,  J.  E. 

Smith  &  Durkee  Dia¬ 
mond  Drilling  Co.,  Ltd. 
Spearman,  Charles 
Thornhill,  E.  Bryant 
Tyrrell,  J.  B. 

Quebec 

Dresser,  John  A. 
Spence,  Harold  C.  E. 

MEXICO 

Allan,  Fergus  L. 
Anderson,  R.  H. 

Babb,  P.  A. 

Bagge,  N.  0. 

Brldger,  Geo.  F. 
Brinsmade,  R.  B. 
Camphuis  &  Rives 
Comings,  Geo.  R. 
Crowell  &  Brennon 
Estes,  Frank  M. 

Grothe  &  Carter 
Hunt  &  Co.,  Robert  W. 
Mines  Management  Co. 
Nahl,  A.  C. 

Newcomb,  C.  S. 

Rose,  Hugh 
Royer,  F.  W. 

Schmidt,  Henry  C. 
Stadelmann,  G. 

Stevens,  Blarney 
Tays,  Eugene  A.  H. 
Thomas,  D.  R. 

Worth,  John  G. 

AFRICA 

Emery,  A.  B. 

Preus,  W. 


NEW  ZEALAND 

Holland,  C.  H. 

ASIA 

China 

Cole,  F.  L. 
Lonergan,  Jay 
Yung,  M.  B. 

India 

Maenutt,  C.  H. 
Japan 

Sakikawa,  M. 

Paul,  H.  W, 

Korea 

Mills,  Edwin  W. 
Siberia 

Thorne,  W.  E, 
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EUROPE 


England 

Arnold,  Ralph 
Astley,  J.  W. 

Beatty,  A.  C. 

Carlyle,  E.  J. 

Hoover,  T.  J. 

Hunt  &  Co.,  Robert  W. 
Hutchins,  J.  P. 

Mines  Management  Co. 


Frisk,  T.  Henry 
Purlngton,  C.  W. 

Ridge  &  Co.,  H.  M. 
France 

Du  Bois,  Mixer  &  Armas 

Germany 

Offerhaus,  C. 

Italy 

Wright,  Charles  Will 


Russia 

Draper,  F.  W. 
OlTerhaus,  C. 
Truschkoff,  Nicolas 

Spain 

De  Aguera,  Adolfo,  G. 

Sweden 
Haglund,  G. 


CENTRAL  AMERICA 

Evans,  M.  B. 

L’Engle,  E.  Fleming 
Marsters,  V.  F. 
Spilsbury,  Perslfor  G. 

SOUTH  AMERICA 
Bolivia 

Copeland,  Durward 
Easley,  Geo.  A. 


Brazil 

SchelBer,  F.  G. 


Chile 

Forbes,  D.  L.  H. 
Gibbons,  Charles  A.,  Jr. 
Koch,  Otto 
Lamb,  Mark  R. 

Strauss,  Lester  W. 


Colombia 

Chede  &  Davidson 


Peru 

Couldrey,  P.  S. 
Klepotko,  Frank 
McCune,  Raymond 
Strauss,  L.  W. 
W’alker,  Myron  R. 


ARRANGED  AEPHABETICAEEY 


A 

Adams,  Huntington,  Mining  Engineer,  c/o  White, 
Weld  &  Co.,  14  Wall  St.,  New  York. 

Adams.  Arthur  K.,  Mining  Geologist.  Examina¬ 
tions,  Geological  Mapping,  Mining  Litigation. 
Texas  School  of  Mines,  Ft.  Bliss,  El  Paso,  Texas. 

Adamson,  W.  G.,  Mining  Engineer  and  Metallurg 
1st.  Winnemucca,  Nev. 

Addicks,  Lawrence,  Metallurgical  Engineer,  126 
Liberty  St.,  New  York  City. 

Adkinson,  Henry  M..  Mining  Engineer.  Equitable 
Bldg.,  Denver,  Colo.,  or  Newhouse  Bldg.,  Salt 
Lake  City,  Utah. 

Aldridge,  Waltei  H.,  Mining  and  Metallurgical 
Engineer.  14  Wall  Street,  New  York. 

Allan,  Fergus  L.,  Mining  Engineer.  Manager,  The 
Mexico  Mines  of  El  Oro,  Ltd.,  El  Oro,  Estado 
de  Mexico,  Mex. 

Allen  &  Colburn,  Mining  Engineers.  (Carl  A. 
Allen,  C.  Lorlmer  Colburn.)  Ideal  Bldg.,  Den¬ 
ver,  Colo. 

Allen,  Roscoe  F.,  Mining  and  Metallurgical  En¬ 
gineer,  317  N.  32nd  St.,  Billings,  Mont. 

Allen,  Roy  Hutchins,  Mining  Engineer.  Examina¬ 
tion  and  Management.  Room  204,  Miners  Bank 
Bldg.,  Joplin,  Mo. 

Alsdorf,  F.  C.,  Mining  Engineer.  75  Wllletta  St., 
Phoenix,  Arlz.  Code  :  Bedford-McNeill. 

Anderson,  A.  P.,  Mining  Engineer.  U.  S.  Smelt¬ 
ing,  Ref.  &  Mining  Exploration  Co.  1504  Ho¬ 
bart  Building,  San  Francisco,  Calif. 

Anderson,  Robert  Hay,  Consulting  Mining  Engi¬ 
neer.  Apartado  866,  Mexico  City,  Mexico. 
Cable :  "Anderson,  Mexico." 

Anderson,  Wellington  J.,  Mining  and  Consulting 
Engineer.  319  Roanoke  St.,  San  Francisco, 
Calif. 

Apgar,  Frederick  W.,  Mining  Geologist.  Micro¬ 
scopic  Investigation  of  Ores,  Rocks,  etc.  Ex¬ 
amination  of  Mines.  Canonbury  Road,  Jamaica, 
L.  I.,  N.  Y. 

Argali,  Philip,  &.  Sons,  Philip  Argali,  P.  H.  Argali, 
George  O.  Argali.  Mining  and  Metallurgical 
Engineers.  Mine  Examinations,  Ore  Testing, 
Mill  Designs.  First  National  Bank  Building, 
Denver.  Cable :  "Argali." 

Arizona  Engineering  Co.,  Engineers.  Examina¬ 
tions,  Reports  and  Management  of  Mining  Prop¬ 
erties.  Kingman,  Arlz. 

Arnold,  Ralph,  Consulting  Geologist  and  Petro¬ 
leum  Engineer.  Union  Oil  Building,  Los  An¬ 
geles,  Calif.  233  Broadway,  New  York  City. 
No.  1  London  Wall  Building,  London,  E.  C. 
Cable :  "Ralfarnoll." 

Astley,  J.  W.,  Mining  Engineer,  c/o  The  Bank  of 
Montreal,  47  Threadneedle  St.,  London,  E.  C., 
England.  Code :  Bedford-McNelll. 

Atwater,  R.  M.,  Jr.,  Consulting  Mining  Engineer 
with  Ladenburg,  Thalman  &  Co.,  Bankers,  25 
Broad  St.,  New  York. 

Ayres,  W.  S.,  Mining  and  Mech.  Eng.  Consulta¬ 
tion,  Examination,  Reports.  Many  years'  ex¬ 
perience  as  Manager  of  Iron  and  Coal  Mines. 
Hazelton,  Penn. 


B 


Babb,  Percy  Andrus,  Mining  and  Metallurgical 
Engineer.  "Ediflcio  La  Cia  Bancaria."  Avenlda 
5  de  Mayo,  No.  32,  Mexico,  D.  F. 

Bagge,  N.  0.,  Consulting  Mining  Engineer.  19 
Cedar  St.,  New  York  City.  Baca,  Chlh.,  Mexico. 
All  Codes.  Cable :  "Baggeno." 

Ball,  Sydney  H.,  Mining  Geologist.  71  Broadway, 
New  Y'ork  City.  Cable  Address:  "Sydball." 

Bancroft,  Howland,  Consulting  Mining  Geologist. 
Suite  730  Symes  Building,  Denver,  Colo.  Cable: 
"Howban."  Code :  Bedford-McNelll. 

Banks,  John  H.,  Mining  Engineer  and  Metallur¬ 
gist.  61  Broadway,  New  York.  Examinations 
and  Management.  Special  attention  to  prob¬ 
lems  in  ore  treatment.  Formerly  of  the  firm 
of  Ricketts  &  Banks. 

Barbour,  Percy  E.,  Mining  Engineer.  Tenth  Ave. 
and  36th  St.,  New  York  City. 

Bard,  D.  C„  Mining  Geologist.  P.  0.  Box  267, 
Butte,  Mont. 

Bardwell,  A.  F.  (successor  to  Betties  &  Bardwell), 
Custom  Assayer  and  Chemist.  158  South  West 
Temple  St.,  Salt  Lake  City,  Utah. 


Barker-Wilson  Co.,  Mining  Engineers.  United 
States  Mineral  Surveyors.  Butte,  Mont. 

Battery  Engineering  &  Construction  Co.,  Lowell 
H.  Brown,  Pres.  Shaft  Sinking  and  Under¬ 
ground  Mine  Contracting.  17  Battery  Place, 
New  York. 

Beatty,  A.  Chester,  Consulting  Mining  Engineer. 
25  Broad  St.,  New  York.  1,  London  Wall  Bldgs., 
London,  E.  C.  Cable :  Granitic.  No  profes¬ 
sional  work  entertained. 

Bell,  Charles  N.,  Mining  Engineer,  Smuggler- 
Union  Mining  Co.,  Telluride,  Colo.  945  Equit¬ 
able  Bldg.,  Denver,  Colo. 

Bellinger,  H.  C.,  Metallurgical  Engineer.  Spokane, 
Wash. 

Benedict,  William  de  L.,  Mining  Engineer.  19 
Cedar  St.,  New  York. 

Bird-Cowan  Co.,  Charles  S.  Cowan,  Manager. 
Custom  Assayers  and  Chemists.  160  S.  W. 
Temple,  Salt  Lake  City,  Utah. 

Blood,  George  D.,  Mining  Engineer.  1021  Kearns 
Bldg.,  Salt  Lake  City,  Utah. 

Bogardus  Testing  Laboratories,  Assayers  and 
Chemists.  Specially  Prepared  for  Engineers’ 
Work  and  Smelter  Control.  90  Columbia  St., 
Seattle,  Wash. 

Bonthrone  &  Co.,  Mining  Engineers,  300  Pender 
St.,  W.,  Vancouver,  B.  C.,  Canada. 

Botsford,  C.  W.,  Mining  Engineer  and  Geologist. 
Sprlngville,  N.  Y. 

Boutwell,  John  M.,  Mining  Geologist.  Howard 

Canfleld  Bldg.,  Santa  Barbara,  Calif. 

Bowman,  Frank  A.,  Mining  Engineer.  Gilbert, 

Minn. 

Bradley,  D.  H.,  Jr.,  Consulting  Mechanical  Eng. 
Specialty :  Design  of  Mining  and  Milling  Plants. 
Equipment  Reports.  1700  Rampart  St.,  El  Paso, 
Texas. 

Bradley,  Fred  W.,  Mining  Engineer.  Crocker 

Building,  San  Francisco.  Cable  Address:  "Ba¬ 
salt,"  San  Francisco.  Code :  Bedford-McNeill. 

Bradley,  R.  J.  H.,  Consulting  Mining  Engineer. 
115  Broadway,  New  York  City.  Cable  Address: 
"Investigate."  Code :  Bedford-McNelll. 

Bretherton,  S.  E.,  Consulting  Mining  Engineer. 
Twenty-seven  years'  experience.  Metallurgist 
and  Mine  Manager.  Specialty:  Complex  Zinc 
Ores.  Mills  Bldg.,  San  Francisco,  Calif. 

Brldger,  Geo.  F.,  Metallurgist.  Specialty:  Milling 
and  Cyaniding  Gold  and  Sliver  Ores.  Care  of 
Cia  de  Real  del  Monte,  7  Pachuca,  Pachuca 
Hgo,  Mexico. 

Brlnsmade,  R.  B.  (E.  M.,  Lehigh,  '95),  Con.  Engr. 
Specialties:  Mining,  Metallurgy,  Economic  Geol¬ 
ogy.  9a  Galena,  Puebla,  Mex.  Code :  "ABC." 

Brockunier,  S.  H.,  Mining  Engineer.  Nevada  City, 
Calif. 

Brodie,  Walter  M.,  Mining  Engineer  and  Metal¬ 
lurgist.  In  care  Batopilas  Mining  Co.,  50  Broad 
St.,  New  York. 

Brown,  F.  Harold,  Consulting  Engineer,  New 
Utah-Bingham  Mining  Co.  Address  Federal 
Co.,  30  Broad  St.,  New  York. 

Bulkley,  J.  Norman,  Consulting  Mechanical  and 
Electrical  Engineer.  Mining  work  a  specialty. 
120  Broadway,  New  York. 

Burbldge,  Frederick,  Mining  Engineer.  1119  Paul¬ 
sen  Building,  Spokane.  W’ash. 

Burch,  Caetani  &  Hershey,  Albert  Burch,  Gelasio 
Caetanl,  Oscar  H.  Hershey.  Mining,  Metallurgy 
and  Mining  Geology.  Crocker  Bldg.,  San  Fran¬ 
cisco,  Calif.  Cable  Address:  "Burch"  or  "Cae¬ 
tanl,"  San  Francisco.  Codes:  Bedford-McNelll, 
Moreing  &  Neal. 

Burch,  H.  Kenyon,  Mechanical  and  Metallurgical 
Engineer.  Care  Inspiration  Consolidated  Cop¬ 
per  Co.,  Miami,  Gila  County,  Arizona. 

Burdick,  Charles  A.,  Mining  Engineer.  74  Broad¬ 
way,  New  York.  'Phone  Rector  3536. 

Burlingame,  Walter  E.,  Est.  1866,  Assayer  and 
Chemist,  Bullion  Dealer,  Ore  Shippers’  Agent. 
Ore  Testing.  1736  Lawrence  St.,  Denver,  Colo. 

Burrall,  Fred’k  P.,  Mining  Engineer.  264  River¬ 
side  Drive,  New  York. 

Butchart,  W.  A.  Table  Concentration.  605-607 
Mercantile  Bldg.,  Denver,  Colo. 
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Cameron,  Geo.  W.,  Assayer  and  Chemist.  Repre¬ 
sentative  for  shippers  to  the  El  Paso  Smelter. 
205  San  Francisco  St.  P.  O.  Box  489,  El  Paso. 
Texas. 

Camphuis  &  Rives.  Mining  Engineering,  Reports, 
Management.  Representing  Mine  and  Mill 
Companies,  Customs  Brokers.  Mills  Bldg.,  El 
Paso,  and  P.  O.  Box  172,  Laredo,  Tex.,  and 
Apt.  311  Tampico,  Apt.  235  Vera  Cruz,  and 
Juarez,  Mexico.  Cable :  "Orocobre.”  Code : 
Bedford-McNelll. 

Canadian  Mining  &  Exploration  Co.,  Ltd.,  Wil¬ 
liam  Wallace  Mein,  Consulting  En^neer.  Min¬ 
ing  Properties  Purchased  or  Financed.  43 
Exchange  Place,  New  York.  Cable :  "Cameco," 
New  York. 

Carlyle,  E.  J.,  Metallurgist.  Specialty:  Ores  of 
Copper.  Care  Sissert  Mining  Co.,  Ltd.,  Pin¬ 
ner’s  Hall,  Old  Broad  St.,  London,  E.  C. 

Carpenter,  Alvin  B.,  Mining  Engineer.  Examina¬ 
tions,  Consultation,  Supervision  of  Mines.  612 
California  Bldg.,  Los  Angeles,  Calif. 

Carpenter,  E.  E.,  Mining  and  Metallurgical  Engi¬ 
neer.  Wonder,  Nev. 

Case,  Benjamin  H.,  Mining  and  Civil  Engineer. 
Examination  of  Southern  Mines,  Mineral  and 
Water-Power  Properties.  5  Edgehill  Ave.,  Ashe¬ 
ville,  N.  C. 

Case,  Walter  H.,  Mining  Engineer.  P.  O.  Box  832. 
813  Mills  Building,  El  Paso,  Texas. 

Cazin,  Franz,  Mechanical  Engineer.  Design  and 
Construction  of  Metallurgical  Plants.  2150 
Lafayette  St.,  Denver,  Colo. 

Chance  &  Co.,  H.  M.,  Coal  and  Iron.  Consulting 
Engineers,  Drexel  Building,  Philadelphia,  Penn. 

Channing,  J.  Parke,  Consulting  Engineer.  61 
Broadway,  New  York. 

Chase,  Charles  A.,  Mining  Engineer.  812-824 
Cooper  Building,  Denver,  Colo.  Liberty  Bell 
G.  M.  Co.,  Telluride,  Colo. 

Chase  &  Son,  Edwin  E.,  Edwin  E.  Chase,  R.  L. 
Chase,  Mining  Engineers.  1450  Williams  St, 
Denver,  Colo. 

Chede  &.  Davidson,  Consulting  Mining  Engineers. 
Examinations  and  Reports.  Representation  of 
Foreign  Mining  Companies.  (3ali,  Colombia. 
Codes :  Bedford-McNeill,  Liebers,  A.  B.  C.  5th. 
Cable :  "Chedavl." 

Chedsey,  Wm,  R.,  Mining  Engineer.  Specialty: 
The  Examination  and  Equipment  of  Mines. 
Care  of  Colorado  School  of  Mines,  Golden,  Colo. 

Cheney,  C.  A.,  Jr.,  Mining  Geologist.  Magnetic 
Surveys,  Direction  of  Exploration  and  Reports 
on  Iron-Ore  Lands.  21  N.  Butler  St.,  Madison, 
Wls. 

Churph,  John  A.,  Mining  Engineer.  15  William 
St.,  New  York.  Cable :  "Scotlst.” 

Church,  John  L.,  Mining  Engineer.  P.  0.  Box 
1123,  Los  Angeles,  Calif. 

Clapp,  F.  G.,  Chief  Geologist,  Associated  Geolog¬ 
ical  Engineers.  Reports  on  Oil,  Gas  and  Min¬ 
eral  Properties.  331  Fourth  Ave.,  Pittsburgh, 
Penn. 

Clapp,  Rolla  E.,  Consulting  Engineer.  1200  West¬ 
minster  Bldg.,  Chicago.  605  Newhouse  Bldg., 
Salt  Lake  City. 

Clark,  Allan  J.,  Metallurgical  Engineer.  Care 
Homestake  Mining  Co.,  Lead,  South  Dakota,  and 
10  Cotton  Exchange,  New  York. 

Clark,  Baylies  C.,  Mining  and  Mechanical  Engi¬ 
neer.  Sutter  Creek,  Calif.  Cable  Address :  "Ba- 
clark.”  Code :  Bedford-McNelll. 

Clark,  C.  Dawes,  Mining  and  Efficiency  Engineer. 
Mining  and  Industrial  Economy.  With  W.  Row¬ 
land  Cox  and  Staff,  120  Broadway,  New  York. 

Clarke,  Roy  H.,  Mining  Engineer.  Peyton  Bldg., 
Spokane,  Wash. 

Clarke  &  Shipp,  Consulting,  Mining,  Metallurgical 
Engineers  and  Tlmberland  Factors.  Examina¬ 
tions  and  Commercial  Reports.  2  Rector  St., 
New  York.  Cable  Address :  "Outcrop.” 

Clements,  J.  Morgan,  Mining  Engineer  and  Geol¬ 
ogist.  20  Broad  St.,  New  York.  Code :  Bedford- 
McNelll. 

Clevenger,  G.  Howell,  Metallurgical  Engineer.  381 
Hawthorne  Ave.,  Palo  Alto,  Calif.  Code :  Bed¬ 
ford-McNelll. 

Clifford,  James  0.,  Consulting  Mining  Engineer. 
Mills  Bldg.,  El  Paso,  Texas.  Codes:  Bedford- 
McNelll,  Western  Union. 
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Cobb,  Wm.  Lewis,  Mining  Engineer.  Sausalito, 
Calif. 

Coghill,  Will  H.,  Ore  Testing  Laboratory,  3705 
Hueco  St.,  El  Paso,  Texas. 

Cohen,  Louis,  Mining  and  Metallurgical  Engineer. 
229  First  National  Bank  Bldg.,  Denver,  Colo. 

Cohen,  Samuel  W.,  Consulting  Mining  Engineer. 
Dominion  Express  Bldg.,  Montreal.  General 
Manager,  Crown  Reserve  Mining  Co.,  Ltd.,  Co¬ 
balt,  Can. 

Cole,  David,  Specialist  in  Ore  Concentration,  Min¬ 
ing  Mechanism  and  Property  Management. 
1210  Mills  Bldg.,  El  Paso,  Tex. 

Colbath,  J.  S.,  Mining  and  Cyanide  Engineer. 
526  Gramercy  Place,  Los  Angeles,  Calif. 

Cole,  F.  L.,  Mining  Engineer.  Examinations  in 
Eastern  Asia,  Shanghai,  China.  Cabie  Address: 
‘‘Banco.  ” 

Collins,  Edgar  A.,  Mining  Engineer.  General  Su¬ 
perintendent,  Commonwealth  M.  &  M.  Co., 
Pearce,  Arlz. 

Collins,  Edwin  James,  Mining  Engineer  and  Min¬ 
ing  Geoiogist.  Examinations  and  Management. 
Torrey  Bldg.,  Duluth,  Minn. 

Collins,  George  E.,  Mining  Engineer.  Mine  Ex¬ 
aminations  and  Management.  420  Boston  Bldg., 
Denver,  Colo.  Cable  Address :  “Colcamac," 
Denver. 

Colvocoresses,  George  M.,  Mining  Engineer.  Gen¬ 
eral  Manager,  Consolidated  Arizona  Smelting 
Co.,  Humboldt,  Ariz. 

Comings,  Geo.  R.,  Mining  Engineer:  Apartado  126, 
Oaxaca,  Oax.,  Mexico. 

Conklin,  H.  R.,  Mining  and  Electrical  Engineer. 
Joplin,  Mo. 

Conner,  Eli  T.,  1315  Stephen  Girard  Bldg.,  Phil¬ 
adelphia,  Penn. 

Constant  Co.,  C.  L.,  Mining,  Metallurgical  and 
Chemical  Engineers,  42  New  St.,  New  York, 
N.  Y. 

Copeland,  Durward,  Metallurgical  Engineer.  Mis¬ 
souri  ^hool  of  Mines,  Rolla,  Mo.,  and  Llalla- 
gua,  Bolivia,  South  America. 

Couldrey,  Paul  S.,  Mining  Engineer,  General  Min¬ 
ing  Superintendent,  Cerro  de  Pasco  Mining  Co. 
Cerro  de  Pasco,  Peru,  South  America. 

Cox,  G.  H.,  Mining— Geology.  Missouri  and  Wis¬ 
consin  Lead  and  Zinc  Fields  a  Specialty.  Mis¬ 
souri  School  of  Mines  and  Metallurgy,  Rolla, 
Mo. 

Cox,  W.  Rowland,  and  Staff,  Consulting  Special¬ 
ists.  Management,  Operation  and  Examination 
of  Mines  and  Mills.  120  Broadway,  New  York, 
N.  Y. 

Coxe  Mining  Laboratory,  Lehigh  University,  South 
Bethlehem,  Penn.  Assays,  Analyses  and  Con¬ 
centration  Tests  of  Ores  and  Coals. 

Cranston,  Robert  E.,  Mining  Engineer.  437  Hol¬ 
brook  Bldg.,  San  Francisco.  11  Pine  St.,  New 
York.  Cable  Address :  “Recrans."  Code :  Mc¬ 
Neill's  1908. 

Critchett  &.  Ferguson,  Assayers  and  Chemists. 
Agents  for  Ore  Shippers.  Umpire  and  Control 
and  Specialty.  El  Paso,  Texas. 

Crosby,  W.  0.,  Consulting  Geologist.  Mining 
Properties,  Engineering  Works,  Water  Supplies, 
etc.  491  Boylston  St.,  Boston,  Mass. 

Crowell  &  Brennon,  Cliff  Crowell,  John  C.  Bren- 
non.  Mining  Engineers.  Calle  Arteaga,  170, 
Monterrey,  N.  L.,  Mexico.  110  South  St.,  West 
Lafayette,  Ind. 

Cunningham,  George,  Mining  Engineer.  136  South 
Oxford  St.,  Los  Angeles,  Calif.  Specialty: 
Alaska  Examinations. 
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Darlington,  Wayne,  50  North  23rd  St.,  Philadel¬ 
phia,  Penn.  Consulting  Mining  Engineer  and 
Metallurgist. 

Davies,  T.  Ellsworth,  116  Adams  Ave.,  Room  7, 
Scranton,  Penn.  Consulting  Mining  Engineer, 
Geologist.  Examination  and  Reporting  Coal 
Lands  a  Specialty. 

De  Aguera,  Adolfo,  G.  M.  E.  Ore,  Coal.  Can  as¬ 
sist  American  Mfra.  and  Industrials  to  open 
business  in  Spain.  Quevedo,  1,  Sevilla,  Spain. 

Demming,  Henry  C.,  Mining  Engineer.  Geologist. 
Mineralogist  and  Chemist.  Offices  and  Lab¬ 
oratory,  15-17  North  Third  St.,  Harrisburg, 
Penn.,  U.  S.  A. 

Dennis,  Clifford  G.,  Mining  Engineer.  Crocker 
Bldg.,  San  Francisco,  Calif.  Cable :  "Sinned." 
Code :  Bedford-McNeill. 

deSallier,  Rene,  Mining  Engineer..  Basin,  Mont. 

Dickman,  R.  N.,  Mining  Engineer.  Dickman  & 
Mackenzie.  1010  Mailers  Bldg.,  5  South  Wa¬ 
bash  Ave.,  Chicago,  Ill.  "Deegold”  Bedford- 
McNeill  Code,  also  care  Robert  W.  Hunt  &  Co. 

Doak,  Samuel  E.,  Mining  Engineer.  53  S.  Front 
St.,  Philadelphia,  Penn.,  and  Glen  Wilton,  Va. 

Dorr,  John  V.  N.,  Metallurgical  Engineer,  812-824 
Cooper  Bldg.,  Denver.  17  Batt"r.v  Place,  New 
York.  Cable  Address :  “Dorr,”  Denver,  and 
"Dorclass,”  New  York.  Codes  :  Bedford-McNeill 
and  W'estem  Union. 

Draper,  F.  W.,  Consulting  Engineer.  Verk  Isetz 
Corporation,  Ekaterinburg,  Russia.  Code ;  Mc¬ 
Neill  1908. 


Dresser,  John  A.,  Mining  Geologist.  1005  Eastern 
Townships  Bank  Bldg.,  Montreal,  Canada. 

Drew,  C.  V.,  E.  M.,  with  Cerro  de  Pasco  and 
Morococha  Mining  Companies.  Room  4,  fifth 
floor,  15  Broad  SL,  New  York. 

DuBois,  Mixer  &  Armas,  Consulting  Mining  En¬ 
gineers,  302  Harrison  Bldg.,  Philadelphia, 
Penn.  Salt  Lake  City,  and  Paris,  France. 

Dufourcq,  Edw.  L.,  Mining  Engineer.  Room  D-15, 
Produce  Exchange  Bldg.,  New  York.  Cable 
Address:  "Dufourcq,"  New  York.  Bedford- 
McNeill  Code. 

Duncan,  Lindsay,  Mechanical  Engineer.  Nevada 
Consolidated  Copper  Co.,  McGill,  Nev. 

Dunning,  Charles  H.,  Mining  Engineer.  Prescott, 
Ariz. 

Dunster,  Carl  B.,  Mining  Engineer,  11  Pine  St., 
New  York,  N.  Y.  Marquette,  Mich.  Cable : 
Breitanco,  McNeill’s  Codes. 

Dutton,  Charles  E.,  Mining  Engineer.  P.  0.  Box 
104,  Goldfield,  Nev. 

Dwight,  Arthur  S.,  Mining  Engineer  and  Metal¬ 
lurgist.  29  Broadway,  New  York.  Cable  Ad¬ 
dress  :  “Sinterer,”  New  Y’ork.  Bedford-McNeill 
Code. 
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Easley,  Geo.  A.,  M.  E.  Mgr.,  011a  de  Oro  Gold 
Mining  Co.,  La  Paz,  Bolivia,  South  America. 
Cable  Address :  "Easley,"  La  Paz. 

Easton,  Stanly  A.,  Mining  Engineer.  Manager, 
Bunker  Hill  &  Sullivan  Mining  &  Concentrating 
Co.,  Kellogg,  Idaho. 

Eaton,  E.  R.,  Mining  Engineer.  Greenville,  Tenn. 

Eckel,  Edwin  C.,  Mining  Geologist.  1030  Munsey 
Bldg.,  Washington,  D.  C. 

Ely,  E.,  Dover  Laboratory  Assayer,  Chemist,  etc. 
Dover,  N.  J. 

Emery,  A.  B.,  Mining  Engineer.  Management  and 
Equipment  of  Mines,  Messina,  Northern  Trans¬ 
vaal,  Africa.  Cable  Address :  "Abeniery." 

Emmons,  N.  H.,  2nd,  Mining  Engineer.  2  Rector 
St.,  New  York. 

Estes,  Frank  M.,  Mining  Engineer.  Manager, 
Creston-Colorada  Co.,  Torres,  Sonora,  Mexico. 

Eurich  &  Knapp,  Ernst  F.  Eurich,  John  A.  Knapp. 
Metallurgical  Engineers.  15  William  St.,  New 
York. 

Evans,  M.  B.,  Mining  Engineer,  with  F.  A.  Pellas 
&  Co.  Address,  La  Libertad  Chontales,  Nica¬ 
ragua,  C.  A. 

Eveland,  A.  J.,  Mining  Engineer.  Temporary  Ad¬ 
dress,  care  of  Engineers'  Club,  32  W.  40th  St., 
New  York  City. 

Everest,  H.  A.,  Mining  Engineer.  Engineer  and 
Geologist.  Colgate,  Oklahoma  and  511  E.  10. 
Oklahoma  City,  Okla. 

Eye,  Clyde  Milton,  Mining  and  Metallurgical  En¬ 
gineer.  Supt.,  Benquet  Consolidated  Mining 
Co.,  Baguio,  Benguet  Province,  P.  I. 
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Falkenburg  &  Laucks,  Chemists,  Assayers,  Metal¬ 
lurgists.  Mill  Tests  on  Ore  in  Carload  Lots. 
Smelter  Checking.  99  Yesler  Way,  Seattle, 
Wash. 

Farish,  George  E.,  Mining  Engineer.  25  Broad  St., 
New  York.  Cable :  "Georgefar."  Code :  Bed- 
ford-McXeill. 

Farish,  John  B.,  Mining  Engineer.  25  Broad  St., 
New  York,  and  315  Colorado  Bldg.,  Denver, 
Colo.  Cable  Address :  "Farisli." 

Farrell,  J.  H.,  E.  M.,  Practical  Geologist.  Devel¬ 
opment  Work.  Examination  of  Prospects.  714 
Beverly  Drive,  Beverly  Hills,  Calif. 

Fearn,  Percy,  L.,  Consulting  Mining  Engineer.  17 
Battery  Place,  New  York. 

Ferrier,  W.  F.,  Consulting  Mining  Engineer  and 
Geologist.  204  Lumsden  Bldg.,  Toronto,  Out. 

Fields,  John  D.,  Mining  Engineer.  Designing  and 
Constructing  Copper  Leaching  Plants  a  Spe¬ 
cialty.  Maxville,  Mont. 

Finch,  John  Wellington,  Geologist  and  Mining 
Engineer.  71  Broadway,  New  York;  730  Symes 
Bldg.,  Denver,  Colo. 

Finlay,  J.  R.,  Mining  Engineer.  Room  802,  52 
William  St.,  New  York. 

Fishback,  Martin,  Mining  Engineer.  Excondido, 
Calif.  Cable :  "Fishback."  Codes :  Western 
Union  and  Bedford-McNeill. 

Fisher,  C.  A.,  Consulting  Geologist  and  Fuel  En¬ 
gineer.  906  First  Nat.  Bank  Bldg.,  Denver,  Colo. 

Fletcher,  A.  R.,  Mining  Engineer.  781  Flood 
Bldg.,  San  Francisco,  Calif. 

Florence  &  Hampton,  J.  Esdalle  Florance,  E.  M., 
Wm.  Huntley  Hampton,  C.  E.,  E.  M.,  Mining 
and  Consulting  Engineers.  Power,  Electric  Fur¬ 
naces.  68  Broad  St.,  New  York.  Cable  Address: 
"Florhamp,"  New  York. 

Folsom,  D.  M.,  Mining  Engineer.  Stanford  Uni¬ 
versity,  California. 

Forbes,  D.  L.  H.,  Chief  Construction  Engineer, 
Chile  Exploration  Co.,  Chuqulcamata  (via 
Antofogasta) ,  Chile,  South  America. 

Fowler,  Samuel  S.,  Mining  Engineer  and  Metal¬ 
lurgist.  Nelson.  British  Columbia. 

Fox.  John  M.,  Mining  Engineer.  Mine  Examina¬ 
tion  and  Management,  Tonopah,  Nev. 


France,  T.  H.,  Mining  Engineer.  42  Broadway, 
New  York.  Usual  Codes. 

Frank,  Alfred,  Mining  Engineer.  1121  Newhouse 
Bldg.,  Salt  Lake  City,  Utah. 

Free,  E.  E.,  Geologist  and  Chemical  Engineer. 
Specialist  in  Potash  and  Other  Salines.  1105 
Madison  Ave.,  Baltimore,  Md. 

Frost,  Oscar  J.,  Assayer.  420  18tb  St.,  Denver, 
Colo. 

Fuller,  John  T.,  Mining  Engineer.  Consulting  En¬ 
gineer,  State  Department  of  Mines.  P.  O.  Box 
393,  Little  Rock,  Ark. 

Fulton,  Chester  A.,  Mining  Engineer.  798  North 
Broadway,  Yonkers,  N.  Y. 
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Gardner,  James  H.,  Geologist.  Oil  and  Gas.  Office, 
1014-15  Daniel  Bldg.,  Tulsa,  Okla. 

Garrey,  George  H.,  Consulting  Mining  Geologist 
and  Engineer.  Appraisal  of  the  Possibilities  of 
Mines,  Outlining  of  Development  Work  for 
Mines.  Detailed  Surface  and  Underground 
Geologic  Mine  Maps.  Cable  Address :  “Garrey." 
Code :  Bedford-McNeill,  115  Broadway,  New 
York.  Telephone  Rector  3222. 

Garvin,  C.  J.,  Mining  Engineer.  Management  of 
Gold  Mines  a  Specialty.  Arvada,  Colo. 

General  Engineering  Co.,  Consulting  and  Con¬ 
tracting  Engineers.  Complete  Ore  Testing 
Plant.  Engineers  or  Contractors  for  All  Classes 
of  Reduction  Plants.  The  3rd  edition  of  our 
Ore  Testing  Bulletin  is  now  ready  for  mailing. 
We  shall  be  pleased  to  send  it  upon  request. 
Salt  Lake  City,  Utah.  J.  M.  Callow,  Pres. 

Gibbons,  Charles  A.,  Jr.,  Mining  Engineer,  Supt. 
of  Mines,  Central  Chile  Copper  Co.  Panulcilla, 
Coqulmbo,  Chile. 

Gibson,  Walter  L.,  Control  and  Umpire  Assays, 
Ore  Shippers’  Agent.  Analysis  and  Working 
Tests,  etc.  824  Washington  St.,  Oakland,  Calif. 

Graham,  Stanley  N.,  Mining  Engineer.  Nova 
Scotia  Technical  College,  Halifax,  N,  S.,  Can¬ 
ada. 

Grant,  Wilbur  H.,  Geologic  and  Mining  Engineer. 
Code:  Bedford-McNeill.  437  Holbrook  Bldg., 
San  Francisco,  Calif. 

Green  &  Ulrich,  Hydraulic  Mining  Engineers. 
404  Mutual  Life  Bldg.,  Seattle,  Wash. 

Gross,  John,  Mining  and  Metallurgical  Engineer. 
523  MePhee  Bldg.,  Denver,  Colo.  Bedford-Mc¬ 
Neill  Code. 

Grothe  &.  Carter,  Cyanide  Engineers.  Patented 
Systems  of  Pulp  Agitation.  Latest  Improve¬ 
ments.  2a  San  Augustin  No.  53.  Box  2554, 
Mexico,  D.  F. 

Greenidge,  S.  M.,  Mining  Engineer.  P.  0.  Box 
364,  Douglas,  Ariz. 

Grugan,  Justice,  Mining  Engineer.  Manager, 
Northern  Ore  Co.  Edwards,  St.  Lawrence  Co., 
New  York. 

Grunsky,  C.  E.,  Jr.,  Mining  Engineer.  American 
Engineering  Corporation,  57  Post  St.,  San 
Francisco,  Calif. 

Guess  &  Haultain,  Mining  and  Metallurgical  En¬ 
gineers.  174  College  St.,  Toronto,  Ont.  Spe¬ 
cialize  on  Ore  Dressing  and  Pyritic  Smelting, 
Working  Tests. 

H 

Hager,  E.  T.,  Mining  Engineer.  517  S.  St.  An¬ 
drews  Place,  Los  Angeles,  Calif. 

Haglund,  G.,  Consulting  Mining  and  Metallurgical 
Engineer.  Specialty :  Copper,  Nickel,  Cobalt, 
Smelting,  Refining  and  Leaching.  Grycksbo, 
Sweden. 

Hale,  Fred  A.,  Jr.,  Mining  Engineer.  Consultation 
and  Examinations.  General  Manager,  Yellow 
Pine  Mining  Co.  Goodsprings,  Nev. 

Hamilton,  Beauchamp,  Woodworth,  Inc.,  Metal¬ 
lurgical  Engineers.  Specialty :  The  treatment 
of  gold  and  silver  ores,  by  flotation,  by  cyanide, 
or  by  a  combination  of  both  processes.  Flota¬ 
tion  of  copper,  lead,  zinc  and  other  minerals. 
Tests  made  on  lots  of  1  lb.  up  to  5  tons.  Mills 
designed  and  constructed.  Consulting  and  ex¬ 
pert  work  undertaken.  Laboratory  and  Office : 
419  The  Embarcadero,  San  Francisco,  Calif. 
Telephone,  Sutter  5266.  Cable  Address,  "Ham- 
beau."  Codes  :  Western  Union,  Bedford-McNeil. 

Hamilton,  E.  M.,  Metallurgist.  Specialty:  Cyanid- 
Ing  Gold  and  Silver  Ores.  419  The  Embarca¬ 
dero,  San  Francisco,  Calif. 

Hamilton  &  Hansell,  J.  W.  H.  Hamilton,  N.  V. 
Hnnsell,  Mining  Engineers.  Whitehall  Bldg. 
Cable :  "Minemel,”  New  York. 

Hammond,  John  Hays,  Consulting  Engineer,  120 
Broadway,  New  York.  Code:  Bedford-McNeill. 

Hanks,  Abbot  A.,  Control  and  Umpire  Assays,  Ore 
Shippers’  .4gent,  Analyses  of  Ores,  Minerals,  etc. 
630  Sacramento  St.,  San  Francisco,  Calif. 

Hardy,  J.  Gordon,  Mining  Engineer.  Room  3422, 
120  Broadway,  New  York. 

Hartley,  Carney,  M.  E.,  Placer  Mining.  Examina¬ 
tion  and  Equipment.  Specialty:  Fine  Gold  and 
Black  Sand.  316  Colorado  Bldg.,  Denver,  Colo. 

Hassan,  A.  A..  Mining  Geologist  and  Consulting 
Engineer.  Examination,  Management  and  Oper¬ 
ation  of  Mines.  15  Broad  St.,  New  York.  Any 
Code.  Cable :  "Asghar.” 
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Hatcher  &  Carpenter  (M.  M.),  Mining  Engineers. 
Assayers.  U.  S.  Minerai  Surveyors.  0pp.  Santa 
Rita  Hotel,  Tucson,  Ariz. 

Hawkins,  Edwin  N.,  Metallurgical  and  Mining 
Engineer.  Boston  Bldg.,  Denver,  Colo. 

Haynes,  Justin  H.,  Metallurgical  Engineer.  319 
Boston  Bldg.,  Denver,  Colo. 

Henderson,  H.  P.,  Mining  Engineer.  60  Broadway, 
New  York. 

Hendrickson,  W.  H.,  Mining  Engineer.  Manager, 
Horn  Silver  Mining  Co.,  Frisco,  Utah. 

Hendryx,  Wilbur  A.,  Metallurgist.  V.-P.  and 
Cen.  Mgr.,  Hendryx  Cyanide  Machy.  Co.,  107- 
109  William  St.,  New  York.  Cable :  "Henelecy." 

Hills  &  Willis,  Victor  G.  Hills,  Frank  G.  Willis, 
Mining  Engineers.  Denver,  Colo.,  and  Cripple 
Creek,  Colo.  Cable  Address :  “Hillwill.” 

Hodges,  A.  B.  W.,  Mining  and  Metallurgical  En¬ 
gineer.  1C9  South  Kingsley  Drive,  Los  Angeles, 
Calif. 

Hoffmann,  Ross  B.,  Mining  Engineer.  228  Perry 
St.,  Oakland,  Calif.  Cable  Address :  "Rosshof." 

Ilofstrand,  0.  B.,  Mining  Metallurgist.  Versed  in 
Flotation  and  Hydro-Metallurgy.  Development 
of  Ore  Treatments.  Mlli  Designing,  Construc¬ 
tion  and  Operation.  Examinations  and  Reports. 
Wallace,  Idaho. 

Hohl,  L.  J.,  Consulting  Engineer,  Hydraulic  and 
Dredge  Mining.  525  Market  St.,  San  Francisco, 
Calif. 

Holden,  Edwin  C.,  Consulting  Mining  Engineer. 
Madison,  Wls.  Code :  Bedford-McNelll. 

Holden,  R.  J.,  Mining  Geologist.  Virginia  Poly¬ 
technic  Institute,  Blacksburg,  Va. 

Holland,  Chas.  H.,  Metallurgist,  Analytical  Chem¬ 
ist.  Examinations  and  Superintendence  of 
Properties.  P.  O.  Box  415,  Auckland,  New 
Zealand.  Cable  Address:  “Reduction,"  Auck¬ 
land.  Usual  Codes. 

Holland,  L.  F.  S.,  Mining  Engineer  and  Metal¬ 
lurgist.  Examinations  and  Reports.  601  H.  W. 
Heilman  Bldg.,  Los  Angeles,  Calif.  Cable : 
"Verify." 

Hollis,  H.  L.,  Consulting  Mining  Engineer  and 
Metallurgist.  1025  Peoples  Gas  Bldg.,  Chicago, 
III. 

Hooper,  G.  H.,  Graphite  Mining  and  Refining  a 
Specialty.  Somerville,  N.  J. 

Hoover,  Theodore  J.,  Mining  Engineer.  1  London 
Wall  Bldg.,  London,  E.  C.  "Mildaloo.” 

Houck,  Arthur  W.,  Assayer  and  Chemist.  Agent 
for  Ore  Shippers.  Douglas,  Ariz. 

Hunt  &  Co.,  Robert  W.,  Engineers.  Bureau  of 
Inspection,  Tests  and  Consultation.  Investiga¬ 
tions  and  Reports  on  Mining  Properties  and 
Processes.  Chemical  Analyses.  2200  Insurance 
Exchange  Bldg.,  Chicago:  90  West  St.,  New 
York;  Monongahela  Bank  Bldg.,  Pittsburgh; 
1445  Syndicate  Trust  Bldg.,  St.  Louis;  Norfolk 
House,  Lawrence  Pountney  Hill,  E.  C.,  London; 
!tn5  McGill  Bldg.,  Slontreal;  251  Kearney  St., 
San  Francisco;  1314  Traders’  Bank  Bldg.,  To¬ 
ronto  ;  Avenido  San  Francisco  No.  20,  Mexico 
City;  322  White  Bldg.,  Seattle. 

H untoon,  Louis  D.,  Mining  Engineer.  115  Broad¬ 
way,  New  York  City. 

Hutchiiis,  J.  P.,  Consulting  Mining  Engineer. 
341  Salisbury  House,  E.  C.,  London.  Cable: 
"Getchlns." 

P  utchinson,  Edw'd  S.,  Consulting,  Civil  and  Min¬ 
ing  Engineer.  Coal.  Newtown,  Penn. 

Hutchinson,  W.  Spencer,  Mining  Engineer.  50 
Congress  St.,  Boston,  Mass. 

hutton,  Gerald  H.,  Mechanical  and  Dredging  En¬ 
gineer.  Union  Construction  Co.  Locomobilo 
Power  Plant  Installations.  604  Mission  St., 
San  Francisco. 

Hyde,  James  M.,  Mining  Engineer.  Treatment  of 
Difficult  Ores.  634  Mills  Bldg.,  San  Francisco. 

hyder,  Frederick  B.,  E.  M.,  Mining  Geology — 
Cyanldatlon — Examinations.  Geologist.  Alaska 
Gastineau  Mining  Co.,  Juneau,  Alaska. 
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lidiana  Laboratories  Co.,  The.  Will  Represent 
You  on  W’elghlng,  Sampling  and  Assaying  of 
Car  Lots  in  Chicago  Switching  District.  Ham¬ 
mond,  Ind. 

Innes,  Murray,  Mining  Engineer.  Oceanic  Quick¬ 
silver  Mine,  Cambria,  Calif. 

International  Mining  Syndicate,  Ltd.,  Harold  C.  E. 
Spence,  Managing  Director.  Mining  Properties 
Financed.  45  Royal  Bldg.,  Montreal. 

'^rving,  John  Duer,  Mining  Geologist.  Drawer  C, 
Yale  Station,  New  Haven,  Conn.  Code :  Bed- 
ford-McNeill. 
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James  Co.,  Geo.  A.,  Assayers,  Chemists  and  Ce¬ 
ment  Testers.  28-32  Belden  Place  (off  Bush, 
near  Kearney),  San  Francisco,  Calif. 

)  enks,  T.  H.,  Consulting  Mining  Engineer.  523 
McPhee  Bldg.,  Denver,  Colo.  Cable  Address: 
“.Tenks,”  Denver.  Codes :  Bedford-McNelll, 
Morelng  &  Nell. 

lifqinison,  W.  F.,  Ma.  Eng.,  Mining  Engineer  and 
JSconomlc  Geologist.  Truro,  Nova  Scotia,  Canada. 


Jennings,  E.  P.,  Mining  Engineer.  P.  O.  Box  841, 
Salt  Lake  (ilty,  Utah.  Cable :  "Chalcoclte," 
Salt  Lake.  Code :  Bedford-McNeill. 

Johnson,  J.  E.,  Jr.,  Consulting  Engineer  and  Met¬ 
allurgist.  Associated  with  Sanderson  &  Porter. 
52  William  St.,  New  York.  Nevada  Bank  Bldg., 
San  Francisco,  Calif. ;  Drake  Block,  Victoria, 
B.  C. 

Johnson,  Maurice  M.,  Mining  Engineer.  1008 
Newhouse  Bldg.,  Sait  Lake  City,  Utah. 

Jones,  C.  Colcock,  Mining  Engineer.  605  I.  N. 
Van  Nuys  Bldg.,  Los  Angeles,  Calif.  Code: 
Bedford-McNelll. 

Joralemon,  Ira  B.,  Mining  Geologist.  Calumet  & 
Arizona  Mining  Co.,  W’arren,  Ariz. 
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Kee,  W,  J.,  Chemical  Process  Engineer.  Sul¬ 
phuric  and  Nitric  Acids.  Anaconda,  Mont. 

Keedy,  Dyke  V.,  Metallurgist  and  Consulting  En¬ 
gineer.  6  Beacon  St.,  Boston,  Mass. 

Keffer  &  Johns,  Mining  Engineers.  Examinations, 
Reports  and  Management  of  Mining  Properties. 
214  Hutton  Bldg.,  Spokane,  Wash.  Codes:  Bed- 
ford-McNeill,  Moreing  &  Neal. 

Kennedy,  E.  P.,  Mining  Engineer.  Foxcroft  Bldg., 
San  Francisco,  Calif. 

Kennedy,  J.  C.,  Scout  Mining  Engineer.  Field 
Geologist  and  Metallurgist.  Manhattan,  Nev. 

Kennedy,  Julian,  Engineer.  The  Bessemer  Build¬ 
ing,  Sixth  St.  and  Duquesne  Way,  Pittsburgh. 
Penn.  Cable  Address :  "Engineer,"  Pittsburgh. 

King,  Frederick  Gilberts,  Consulting  Mining  and 
Operating  Engineer.  205  Sharon  Bldg.,  San 
Francisco,  Calif. 

Kinnon,  Wm.  H..  Mining  Engineer  and  Metallurg¬ 
ist.  307  San  Francisco  St.,  El  Paso,  Texas. 

Kinzie,  Robert  A.,  Mining  Engineer.  First  Na¬ 
tional  Bank  Bldg.,  San  Francisco,  Calif. 

Kirby,  A.  G.,  Metallurgist.  Manager,  Dominion 
Reduction  Co.,  Ltd.,  Cobalt,  Ont. 

Kirby,  Edmund  B.,  Mining  and  Metallurgical  En¬ 
gineer.  918  Security  Bldg.,  St.  Louis,  Mo. 

Kirk  &  Leavell,  Consulting  Engineers.  Examina¬ 
tion,  Management  and  Operation  of  Mines. 
Design  of  Mine  and  Mill  Equipment.  Newhouse 
'Building,  Salt  Lake  City,  Utah. 

Klepetko,  Frank.  Mining  and  Metallurgical  En¬ 
gineer.  80  Maiden  Lane,  New  York,  and  Apar- 
tado  708,  Lima,  Peru. 

Koch,  Otto,  M.  N.  I.  F.,  Supt.  Smelting  and  Melt¬ 
ing  Plants.  Chile  Exploration  Co.,  Chuqulca- 
mata  via  Antofogasta,  Chile,  South  America. 

Knox  &  Allen,  Henry  H.  Knox,  John  H.  Allen, 
Mining  and  Metallurgical  Engineers.  82  Beaver 
St.,  New  York.  Cable  Address :  "Allenox,"  New 
York. 

Krumb,  Henry,  Mining  Engineer.  Felt  Building, 
Sait  Lake  City,  Utah. 

Kunz,  George  F.,  Gem  Expert.  Care  Tiffany  &  Co., 
401  Fifth  Ave.,  New  York. 

Kyle,  T.  D„  Assayer  and  Chemist.  Mail  Samples 
Get  Prompt  Attention.  Mill  Tests  of  All  Kinds. 
Box  626,  Leadvllle,  Colo.  Telephone,  22. 


L 

Labarthe,  Jules,  Metallurgical  Engineer.  1015 
Hobart  Bldg.,  San  Francisco,  Calif. 

Lachmund,  Oscar,  Mining  Engineer  and  Metal¬ 
lurgist.  General  Manager,  British  Columbia 
Copper  Co.,  Ltd.,  Greenwood,  B.  C. 

Ladd,  David  H.,  Mining  and  Metallurgical  Engi¬ 
neer.  Houghton,  Mich.  Cable :  "DAHLADD,” 
Houghton.  Codes :  Bedford-McNelll  and  Mc¬ 
Neill’s  1908. 

Lakenan,  C.  B.,  Mining  Engineer.  McGill,  Nev. 

Lamb,  Mark  R.,  Equipper.  Manager,  Allis-Chal- 
mers  Co.,  Santiago,  Chile. 

Lamb,  R.  B.,  Mining  Engineer.  Room  1809,  43 
Exchange  Place,  New  York.  Cable :  "Boblam.” 
Code:  McNeill  (both  Eds.). 

Larsh,  Paul  A.,  Consulting  Mining  Engineer  and 
Mine  Manager.  Practice  Limited  to  New  Mex¬ 
ico.  Offices :  Albuquerque,  N.  M. ;  Silver  City, 
N.  M. 

Lasier,  Frederick  G.,  Mining  Engineer.  P.  0. 
Birmingham,  Mich. 

Latham,  E.  B.,  Mng.  Geologist  and  Engr.  Petro¬ 
leum  Exploration  and  Development.  Con.  Geolo¬ 
gist,  A.,  T.  S.  F.  Ry.  Co.  Box  53,  Taft,  Calif. 

Lawton,  Nathan  0.,  Mining  Engineer.  Mine  Ex¬ 
aminations  and  Management. ;  23  Years  Min¬ 
ing  Iron,  Copper,  Pyrites,  Vein  and  Dis.sem- 
inated  Ore  Deposits.  Code:  Bedford-McNeill. 
Address :  iawton,  Mich. 

Lavagnlno,  G.,  M.  E.  Box  1248,  Salt  Lake  City, 
Utah.  593  East  California  St.,  Pasadena,  Calif. 

L’Engle,  E.  Fleming,  Mining  Engineer.  San  Ma¬ 
teo,  Costa  Rica,  C.  A.  Cable  Address :  "Engle- 
mlnen.”  Codes:  Bedford-McNelll,  McNeill,  1908 
Edition. 

Lee,  Chester  F.,  Mining  Engineer.  Ex.iminatlons 
and  Management.  Northwest  and  Alaska.  1712 
Hoge  Bldg.,  Seattle,  Wash. 

Ledoux,  Albert  R.,  Expert  in  Mining,  Engineering, 
Metaiurgy  and  Chemistry.  99  John  St.,  New 
York. 


Le  Fevre,  S.,  Consulting  Mining  Engineer.  Mag¬ 
netic  Iron  Ore.  Testing  Laboratory  Available. 
Forest  Glen,  Ulster  County,  N.  Y. 

Leggett,  Thomas  H.,  Consulting  Engineer.  149 
Broadway,  New  York.  Cable :  "Tomleg." 

Leonard  A.  Root,  Assayers  and  Metallurgical 
Chemists.  Umpire  and  Control  Assays  a  Spe¬ 
cialty.  1744  Broadway,  Denver,  Colo. 

Lewisohn,  Julius  A.,  Mining  Engineer.  42  Broad¬ 
way,  New  York. 

Libbey  &  Updike.  Mining  and  Civil  Engineers. 
Reno,  Nev. 

Lindberg,  Carl  0.,  Mining  Engineer  (with  W. 
Rowland  Cox).  Mines  Examined  and  Reported 
Upon.  506  Union  League  Bldg.,  Los  Angeles, 
Calif. 

Lindsley,  Halstead,  Mining  Engineer.  60  Broad¬ 
way,  New  York. 

Lindsley,  Thayer,  Mining  Engineer.  82  Beaver 
St.,  New  York. 

Linton,  Robert,  Mining  Engineer.  Trust  and  Sav¬ 
ings  Bldg.,  Los  Angeles,  Calif.  525  Penn  Ave., 
Pittsburgh,  Penn.  Code:  Bedford-McNeill. 

Lloyd,  R.  L.,  Metallurgical  Engineer.  Specialty: 
Pyroinetallurgy  of  Copper  and  Associated 
Metals.  29  Broadway,  New  York.  Cable  Address : 
"Rlcloy-New  York.”  Codes:  Bedford-McNelll 
and  Miners  &  Smelters. 

Lonergan,  Jay.  Mining  Engineer.  Peking,  China. 
Cable  Address :  "Lonergan,  Peking."  Code : 
Moreing  &  Neal. 

Longyear  Co.,  E.  J.,  Exploring  Engineers  and 
Geologists.  Diamond  Drill  Contractors.  Manu¬ 
facturers  of  Diamond  Drills  and  Supplies.  (Gen¬ 
eral  Office,  710-722  Security  Bank  Bldg.,  Min¬ 
neapolis,  Minn.  Cable  Address :  "Longco," 
Minneapolis.  Code :  Bedford-McNelll. 

Loring,  Frank  C..  Mining  Engineer.  Toronto, 
Ontario. 

M 

MacBoyle,  Errol,  Mining  Engineer  and  Geologist. 
1022  Crocker  Bldg.,  San  Francisco.  Cable  Ad¬ 
dress  :  "MacBoyle,"  San  Francisco.  Usual 
Codes. 

MacDonald,  B.,  Mining  and  Metallurgical  Engi¬ 
neer.  Specialty :  Design  and  Construction 
Cyanide  Plants.  533-4  I.  W.  Heilman  Bldg., 
Los  Angeles,  Calif. 

MacVichie,  D.,  Mining  Engineer.  507  Newhouse 
Bldg.,  Salt  Lake- City,  Utah. 

McAllister,  J.  E.,  Consulting  Engineer.  60  Wall 
St.,  New  York.  15  King  St.,  West  Toronto, 
Canada. 

McColloms  Co.,  The,  Assayers,  Mining  Chemists 
and  Engineers.  M.  R.  McColloms.  Examination 
of  Mines  and  Prospects.  Box  847,  Reno,  Nev. 

McCune,  Raymond,  Mining  Engineer.  New  York, 
Whitehall  Building.  Lima,  Peru,  South  America. 
Cable  :  "Raycune."  Code  :  Western  Union. 

McDaniel,  A.  K.,  Consulting  Mining  Engineer. 
1218  Poster  Bldg.,  Denver,  Colo. 

McKInlay,  William  B.,  Mining  Engineer.  618 
West  187th  St.,  New  York.  Code:  Bedford- 
McNelll. 

Magnus,  Benj.,  Consulting  Engineer.  Care  Gen¬ 
eral  Development  Co.,  61  Broadway,  New  York. 

Marsters,  V.  F.,  Mining  Geologist.  Substation  84, 
N.  Y.  C.,  and  San  Juancito,  Honduras,  C.  A. 
Ten  years’  professional  experience  In  South  & 
Central  America. 

Mayer,  Lucius  W.,  Consulting  Engineer.  14  W’all 
St.,  New  York. 

Melzer,  Emil,  Consulting  Mining  Engineer  and 
Metallurgist.  Baker,  Oregon.  Bedford-McNeill 
Code. 

Merrill,  Charles  W.,  Metallurgist.  121  Second  St., 
San  Francisco.  Cable  :  "Lurco."  Codes :  Bed¬ 
ford-McNelll  and  Moreing  &  Neal. 

Merrill  Metallurgical  Co.,  Engineers.  121  Second 
St.,  San  Francisco.  Cable:  "Lurco.”  Usual 
Codes. 

Merry,  F.  Chas.,  Mining  Engineer.  5  Kenmore 
Place,  Brooklyn,  N.  Y. 

Millar,  Howard  A.,  Consulting  Mining  Engineer. 
Third  National  Bank  Bldg.,  St.  Louis,  Mo. 

Millard,  H.  Alfred,  Consulting  Engineer,  60  Wall 
St.,  New  York  City. 

Miller,  Hugo,  W.,  Mining  Engineer  and  Assayer. 
Mine  Examinations,  Ores  and  Bullion  Bought. 
Nogales,  Ariz. 

Miller-Farish  Co.,  Wm.  P.  Miller,  Mgr.,  Assayers, 
Chemists  and  Metallurgists,  532  Commercial  St., 
San  Francisco. 

Milliken,  William  B.,  Mining  Engineer  and  Metal¬ 
lurgist.  418  McPhee  Building,  Denver,  Colo. 

Mills,  Edwin  W..  Mining  Engineer.  Superintend¬ 
ent  Tel  Ml  Chung  Mine.  The  Seoul  Mining 
Cor.,  Holkol,  Chosen  (Korea). 

Minard,  Frederick  H.,  Mining  Engineer.  Trinity 
Bldg.,  til  Broadway,  New  York.  Cable:  "Fred- 
nard^’’  New  York.  Code :  Bedford-McNelll. 

Mines  Management  Co.,  Consulting  Mining  Engi¬ 
neers  and  Mine  Managers.  60  Broadway,  New 
York  City.  Branches :  London,  England,  28  and 
29  St.  Swlthins  Lane.  Mexico,  D.  P.,  Avenlda 
16  de  Septlembre,  Num.  48.  Cable  Address : 
"Mlnmanco.”  Code :  Bedford-McNelll. 
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Maore,  Charles,  Mining  and  Consuiting  Engineer. 
Si)ecial  Attention  Given  to  the  Examination  of 
Mines  and  Prospects.  Box  741,  Park  City,  Utah. 
Morris,  F.  L.,  Mining  Engineer.  1057  Monadnock 
Bldg.,  San  Francisco,  Calif.  Cable :  "Fredmor." 
Code:  Bedford-McNelll. 

Matter,  W.  D.  B.,  Jr.,  Mining  Engineer.  Manager 
Benson  Mines  Company,  Benson  Mines,  N.  Y. 
Mudd,  Seeley  W.,  Mining  Engineer.  1208  W.  I. 
Hollingsworth  Bldg.,  Los  Angeles,  Calif.  Code : 
Bedford-McNeill. 

Munro,  C.  H.,  Mining  Engineer.  Monadnock 
Bldg.,  San  Francisco.  Cable  :  ‘‘Ornum."  Code  : 
Bedford-McNelll. 

M  unroe,  H.  S.,  Mining  Engineer.  Concrete,  Colo. 
Myers,  Desaix  B.,  Mining  Engineer.  321  Story 
Bldg.,  Los  Angeles,  Calif. 


N 

Nahl,  Arthur  C.,  Consulting  Engineer.  Care  of 
Roclioll  Buffo  &  Co.,  La  Paz,  Baja  California, 
Mexico. 

Neel,  Carr  B.,  Consulting  Engineer.  14  Wall  St, 
New  York,  or  Sebastopol,  Calif. 

Nelson,  Wilbur  A.,  Consulting  Geologist.  Reports 
on  Oil,  Gas  and  Mineral  Properties.  Economic 
Geologist,  N.  C.  &  St.  L.  Ry.  Nashville,  Tenn. 

Newcomb,  Clive  S.,  Mechanical  and  Metallurgical 
Engineer.  Mutual  Life  Bldg.,  Mexico,  D.  F. 
Code :  Bedford-McNeill. 

Nowland,  Ralph  (L,  In  charge  exploration  depart¬ 
ment  of  D.  C.  Jackling  and  Associates.  Hobart 
Bldg.,  San  Francisco,  Calif. 

Noyes,  William  S.,  Mining  Engineer.  819  Mills 
Bldg.,  San  Francisco,  Calif. 

0 

O’Brien,  William  D.,  Mining  Engineer.  Monad¬ 
nock  Bldg.,  San  Francisco.  Cable  Address : 
“Maralth,"  San  Francisco. 

Ogden,  John,  Metallurgist.  Ore  Dressing  in  ton 
lots.  Specialty,  Platinum.  Gold  and  Platinum 
As.say,  $5.  906  Filbert  St.,  Philadelphia,  Penn. 

Offerhaus,  C.,  Dipl.  Ing. ;  Ph.  D.,  Siemens  Copper 
Co.,  Post  Artwin,  Kaukasus,  Russia  and  Hum¬ 
boldt  Engineering  Works.  Coln-Kalk,  Germany. 

Officer  &  Co.,  R.  H.,  As.sayer3  and  Chemists.  169 
South  West  Temple  St.,  Salt  Lake  City,  Utah. 

O’Keeffe,  Edward  C.,  Metallurgy  and  Ore  Dressing 
Tests.  Flat  River,  Mo. 

Overpeck,  Areli  C.,  Mining  Engineer.  Examina¬ 
tions,  Reports  and  Management  of  Mining  Prop¬ 
erties.  Rapid  City,  S.  D. 

P 

Packard,  George  A.,  Metallurgist  and  Mining  En¬ 
gineer.  50  Congress  St.,  Boston,  Mass.  Cable 
Address :  “Geopack,”  Boston. 

Paul,  H.  W.,  Mining  and  Metallurgical  Engineer. 
Yamashita-cho  175,  Yokohama,  Japan. 

Payne,  C.  Q.,  Mining  Engineer.  82  Beaver  St., 
New  York. 

Payne,  James  H.,  Chemical  and  Metallurgical  En¬ 
gineer.  Nodullzing  as  at  Chrome  and  Braden. 
307  Phoenix  Bldg.,  Baltimore,  Md. 

Pembroke,  Earl  R.,  Mining  Engineer.  Examina¬ 
tions,  Management.  Continental  Bldg.,  Salt 
Lake  City,  Utah. 

Pentland,  W.  J.,  Mining  Engineer.  Care  Dorr 
Cyanide  Machinery  Co.,  Denver,  Colo. 

Perry,  0.  B.,  Mining  Engineer.  120  Broadway, 
New  York. 

Peters,  Edward  D.,  Mining  Engineer  and  ^letal- 
lurgist.  Address  all  Letters  and  Telegrams,  38 
Percival  St.,  Dorchester,  Mass.  Cable  :  "Peters,” 
Boston. 

Pickings,  H.  B.,  Mining  Engineer.  Queen  Build¬ 
ing,  Halifax,  Nova  Scotia. 

Pierce,  F.  E.,  C.  E.,  Consulting  Civil  and  Metal¬ 
lurgical  Engineer.  35  Nassau  St.,  New  York. 

Plate,  H.  Robinson,  Mining  Engineer.  14  Wall 
St.,  New  York. 

Plumb,  Albert  M.,  E.  M.,  Specialty:  Complex 
Ores.  1219  Foster  Bldg.,  Denver,  Colo. 

Poillon  &.  Poirier,  Howard  Polllon.  C.  H.  Poirier. 
Mining  Engineers.  63  Wall  St.,  New  York  City. 

Pratt,  Joseph  Hyde,  Consulting  Mining  Engineer. 
Chapel  Hill,  N.  C. 

Preus,  W.,  Mining  Engineer.  Compania  Espanola 
de  Minas  del  Rif,  Mellila,  Africa. 

Prisk,  T.  Henry.  Mining  Engineer.  Tin  Mining  a 
Specialty.  St.  Agnes,  Cornwall,  England. 

Probert,  Frank  H.,  Consulting  Engineer  and  Min¬ 
ing  Geologist.  28  Oak  Vale  Ave.,  Berkeley, 
Calif. 

Purington,  C.  W.,  Siberian  Consulting  Work.  62, 
London  Wall,  London.  Cable:  "Olenek.” 

R 

Radford,  Waiter  J.,  Mining  Engineer.  Examina¬ 
tion  of  Dredging  and  Placer  Gravels.  Breck- 
enridge,  Colo. 

Rakowsky.  Victor,  Mining  Engineer.  Sellwood 
Bldg.,  Duluth,  Minn.  Code:  Bedford-McNeill. 


Raymond,  Rossiter  W.,  Mining  Engineer  and 
Metallurgist.  29  West  39th  St.,  New  York. 

Reece,  P.  P.,  Mining  Engineer.  Specialty:  Coal. 
Melcher,  Marion  Co.,  Iowa. 

Reed  &.  Wilson,  Avery  H.  Reed,  Harry  L.  Wilson. 
Mining  Engineers.  Specialists  in  Gold,  Silver, 
Lead  and  Zinc  Ores,  Fluorspar.  Marlon,  Ky. 

Reid,  Geo.  D.,  Mining  Geologist  and  Engineer. 
Examinations  and  Reports.  Fillmore,  Calif. 

Reid,  Walter  L.,  Supt.  Smuggler-Union  Mills. 
Consulting  Cyanide  Engineer,  Tests,  Design  and 
Construction.  P.  O.  Box  471,  Tellurlde,  Colo. 

Rice,  John  A.,  Mining  Engineer  and  Geologist. 
208  Mills  Bldg.,  El  Paso,  Tex. 

Richards,  Robert  H„  Ore  Dressing.  Makes  Careful 
Concentrating  Tests  for  the  Design  of  Flow 
Sheets  for  DifQcult  Ores.  491  Boylston  St., 
Boston,  Mass. 

Richards,  George  M.,  Mining  Engineer.  28  West 
46th  St.,  New  York. 

Richards,  J.  V.,  Mining  Engineer.  Examinations 
and  Reports.  Management  of  Mining  Properties. 
1024  Old  National  Bank  Bldg.,  Spokane.  Wash. 

Rickard,  Stephen,  Assayer  and  Chemist.  Umpire 
and  Control  Assays.  1740  Glenarm  Place,  Den¬ 
ver,  Colo. 

Ricketts  &  Company,  P.  de  P.  Ricketts,  E.  M., 
Ph.  D.  Mining,  Metallurgical  and  Chemical  En¬ 
gineers.  80  Maiden  Lane,  N.  Y. 

Riddell,  Guy  C.,  Metallurgical  Engineer.  Super¬ 
intendent,  East  Helena  Smelter,  American 
Smelting  &  Refining  Co.,  Helena,  Mont. 

Ridge,  H.  M.  &  Co.,  Mining  and  Metallurgical 
Engineers.  Base  Metals  and  Complex  Ores.  62 
London  Wall,  London.  Cables :  "RIDGENZIE.” 

Riordan,  D.  M.,  Consulting  Engineer.  Mining  In¬ 
vestigations  Especially  Carefully  Made  for  Re¬ 
sponsible  Intending  Investors.  165  Broadway, 
New  York. 

Ritter,  Etienne  A.,  Mining  Engineer  and  Geologist. 
Colorado  Springs,  Colo. 

Rogers,  Alexander  P.,  Mining  Engineer.  60  Broad¬ 
way,  New  York.  Cable  Address :  "Aprog,”  New 
York. 

Rogers,  Allen  Hastings,  Consulting  E.  M.  201 
Devonshire  St.,  Boston,  Mass.  71  Broadway, 
New  York.  Cable  Address :  "Alhasters,”  New 
York. 

Rogers,  Edwin  M.,  Consulting  Mining  Engineer. 
32  Broadway,  New  York,  N.  Y. 

Rohn,  Oscar,  Mining  Engineer  and  Geologist. 
Butte,  Mont.,  care  East  Butte  Copper  Min.  Co. 

Rolker,  Charles  M.,  Consulting  Mining  Engineer. 
126  Riverside  Drive,  New  York  City. 

Ross,  Frank  A.,  Consultations  and  Management. 
Specialties :  Milling,  Cyaniding  and  Concen¬ 
trating  Plants.  P.  O.  Box  2175,  Spokane,  Wash. 

Rose,  Hugh,  Mining  Engineer.  Pacliuca,  Mexico. 
Cable  Address:  "REDWING.”  Code:  Bedford- 
McNelll. 

Rothschild,  C.  G.,  Mining  Engineer.  Care  of 
Hayden,  Stone  &  Co.,  25  Broad  St.,  New  York. 

Rowand,  Lewis  G.,  Mechanical,  Electrical  and 
Metallurgical  Engineer.  55  Wall  St.,  New  York. 

Royce,  Stephen,  A.  B.,  S.  B.,  M.  E.  Mining  Engi¬ 
neer  and  Geologist.  General  Engineer.  Goge¬ 
bic  Range,  Plckands,  Mather  &  Co.,  Hurley,  Wis. 

Rutherford,  Forest,  Metallurgical  Engineer.  Care 
Copper  Queen  Consolidated  Mining  Co.,  Doug¬ 
las,  Arlz 

Rutledge,  J.  J.,  Ph.  D.,  Mining  Engineer  and 
Geologist.  Not  Open  for  Engagement  at  Present. 
Care  of  Bureau  of  Mines,  McAlester,  Okla. 

S 

Sadtier,  Samuel  P.  &  Son,  Con.sultlng  Chemists. 
Asphalts,  Petroleums,  and  Petroleum  Products 
Reported  on.  39  South  10th  St.,  Philadelphia, 
Penn. 

Sakikawa,  M.,  Mining  and  Metallurgical  Engineer. 
1116  Omachi,  Kamakura,  Sagami,  Japan. 

Sanders,  Richard  H.,  Mining  Engineer.  617  Drexel 
Bldg.,  Philadelphia,  Penn. 

Sansom,  Frank  W.,  Mining  Engineer.  Examina¬ 
tions,  Reports  and  Management.  Joplin,  Mo. 

Sayre,  Robert  H.,  Mining  Engineer.  Clear  Creek 
or  Gilpin  County  Management.  Central  City, 
Colo. 

Scheffier,  F.  G.,  Mining  Engineer.  Cle  Mines  de 
Campinas  Encruzllhada.  Rio  Grande  do  Sul, 
Brazil. 

Schmidt,  Henry  C..  Examination  and  Management. 
407  East  Myrtle  St.,  San  Antonio,  Texas,  and 
Foreign  Club,  Monterey,  N.  L.,  Mexico. 

Schroter,  Geo.  A.,  E.  M.,  Denver,  Colo.  Ill 
Broadway,  New  York.  Code :  Bedford-McNelll. 

Scobey,  Jesse,  Mining  Engineer.  Assistant  to  the 
Managing  Director,  Compania  Mfnera  La  Luz  y 
Los  Angeles.  Box  939,  Pittsburgh,  Penn. 

Scotland,  Peter  B.,  Mining  Engineer.  General 
Superintendent  of  Mines.  The  Arizona  Copper 
Co.,  Ltd.  Morencl,  Ariz. 

Seamon  Assay  Co..  The,  Assayers,  Chemists. 
Agents  for  Ore  Shippers.  P.  O.  Box  97,  404 
San*  Francisco  St.,  El  Paso,  Texas. 


Searle.  Barry,  Chemist  and  Mining  Engineer. 
Consultation,  Examination  and  Management. 
Montrose,  Penn.,  U.  S.  A.  Codes :  Bedford- 
McNeill  and  A.  B.  C. 

Sears,  Stanley  C.,  Mining  Engineer.  Consultation, 
Examination  and  Management.  705  Walker 
Bank  Building,  Salt  Lake  City,  Utah.  Usual 
Codes. 

Sharpies,  Stephen  P.,  Assayer,  Chemist  and  Min¬ 
ing  Engineer.  26  Broad  St.,  Boston,  Mass. 

Sharpless,  Fred’k  F.,  Mining  Engineer.  52  Broad¬ 
way,  New  York  Cable  Address:  "Presharp,” 
N.  Y.  Bedford-McNeill  Code. 

Shaw,  S.  F.,  Mining  Engineer.  Care  of  American 
Smelting  &  Refining  Co.,  1112  Mills  Bldg.,  El 
Paso,  Texas. 

Short,  Frank  R.,  Mining  Engineer.  1057  Monad¬ 
nock  Bldg.,  San  Francisco.  Cable  Address : 
"Muskeg.” 

Siebert,  Fred  J.,  Mining  Engineer.  Consultation, 
Examination  and  Management.  827  Mills  Bldg., 
San  Francisco,  Calif. 

Sill  &.  Sill,  Mining  and  Metallurgical  Engineers. 
Examinations,  Management,  Geological  Surveys. 
515  Hollingsworth  Bldg.,  Los  Angeles,  Calif. 

Simonds,  Ernest  H.,  Metallurgical  Engineer.  1105 
Crocker  Bldg.,  San  Francisco,  Calif. 

Simonds  &  Burns,  Mining  Engineers.  25  Madison 
Ave.,  New  York. 

Sistermans,  Munro  &  Savage,  Mining  Engineers. 
Mills  Bldg.,  El  Paso,  Tex. 

Skinner,  Edmond  N.,  Mining  Engineer.  Hayden, 
Stone  &  Co.,  Members  New  York  and  Boston 
Stock  Exchanges.  25  Broad  St.,  New  York. 

Smith,  A.  Y.,  Mining  and  Consulting  Engineer. 
712  Brockman  Bldg.,  Los  Angeles,  Calif. 

Smith,  H.  DeWitt,  Mining  Engineer.  Kennecott 
Mines  Company,  Kennecott,  Alaska. 

Smith,  Richard  L.,  Co.  Eng.,  Economic  Geologist. 
Examinations,  Reports  and  Management  of 
Mining  Properties.  Oliver  Building,  Pittsburgh. 

Smith  &  Durkee  Diamond  Drilling  Co.,  Limited, 
Exploring  Engineers  and  Contractors  for  All 
Classes  of  Diamond  Drill  Work.  We  Make  a 
Specialty  of  Saving  a  Large  Percentage  of  Core 
in  Soft  Ground.  Plans  Showing  Location  of 
Holes  and  Surveys  of  Holes  Can  Be  Supplied. 
Sudbury,  Ont. 

Smith  &  Ziesemer.  Franklin  W.  Smith.  Ralph 
A.  Ziesemer.  Consulting  Mining  Engineers. 
BIsbee,  Ariz.  Bedford-McNeill  Code. 

Snelling,  Walter  0.,  Ph.  D.  Research  Chemist 
and  Consulting  Engineer.  Gas  and  Oil.  7440 
Finance  St..  Pittsburgh,  Penn. 

Snyder,  Blanchard  M.,  Mining  Engineer  and  Met¬ 
allurgist.  918  Washington  Bldg.,  Los  Angeles, 
Calif. ;  Victor,  Mont. 

Southern  Minerals  Company,  Knoxville,  Tenn.  A. 
A.  Blow,  Consulting  Engineer.  George  Blow, 
Mining  Engineer. 

Spearman,  Chas.,  B.  Sc.,  M.  A.,  Mining  Geologist 
and  Engineer.  Examinations,  etc.  Microscopic 
Determinations  of  Ores  and  Rocks.  Halleybury, 
Ont. 

Spence,  Harold  C.  E.,  Consulting  Engineer.  Coal 
and  Oil  Shale  Distillation  Specialty.  45  Royal 
Bldg.,  Montreal. 

Spicer,  H.  N.  (with  the  Dorr  Cyanide  Machinery 
Co.),  Metallurgical  Engineer.  Specialty  in 
Cyaniding.  Whitehall  Building,  New  York. 

Spilsbury,  E.  Gybbon,  Consulting,  Civil,  Mining 
and  Metallurgical  Engineer.  45  Broadway,  New 
York.  Cable  Address :  "Spllroe,”  New  York. 

Spilsbury,  Persifor  G.,  Mining  and  Metallurgical 
Engineer.  San  Mateo,  Costa  Rica,  C.  A.  Cable 
Address :  "Lion.”  Code  :  Bedford-McNeill. 

Spurr,  J.  Edward,  Mining  Geologist.  Bullitt  Bldg., 
Philadelphia.  Tonopah  Mining  Co.  of  Nevada. 

Stadelmann,  G.,  Consulting  Mining  Engineer. 
Calle  Guillermo,  Prieto  63,  Mexico  City  (P.  O. 
Box  529). 

Starr,  Charles  C.,  Mining  Engineer  and  Geologist, 
Geologist  for  Buckhorn  Mines  Co.  and  Nevada 
Hills  Mining  Co.  P.  O.  Box  787,  Reno,  Nev. 

Staunton,  W.  F.,  Mining  Engineer.  636  I.  W. 
Heilman  Bldg.,  Los  Angeles,  Calif. 

Stebbins,  Elwyn  W.,  Mining  Engineer.  818  Mills 
Bldg.,  San  Francisco,  Calif.  Bedford-McNeill 
Code. 

Stevens,  Blarney,  Mining  Engineer.  Temascalte- 
pec,  Mex.,  Mexico.  Care  of  Lane-Rlncon  Mines, 
Inc. 

Stevens,  Frank  G.,  Mining  Engineer.  16  Prince 
St.,  Halifax,  Canada. 

Stramler,  A.  P.,  Mining  Engineer.  Prospecting, 
Examination,  Development  and  Operation  of 
Mines.  Pinos  Altos,  New  Mexico. 

Strauss,  Lester  W.,  Engineer  of  Mines.  Caslila 
514,  Valparaiso,  Chile.  Cable  Address :  "Les- 
tra,”  Valparaiso.  Code  :  Bedford-McNelll  (1906). 

Sussman,  Otto,  Ph.D.,  Mining  Engineer.  61  Broad¬ 
way,  New  York.  620-621  Judge  Bldg.,  Salt  Lake 
City,  Utah. 

Swart,  W.  G.,  Mining  and  Metallurgical  Engineer. 
1218  Foster  Bldg.,  Denver,  Colo. 

Swartley,  Arthur  M.,  Mining  Engineer.  Oregon 
Bureau  of  Mines  and  Geology,  Corvallis,  Ore. 
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Swoyer,  WIN  T.,  Mining  Engineer.  Organ,  N.  M. 
Symmes,  Whitman,  Mining  Engineer.  Manager, 
Mexican  Mine,  etc.  Virginia  City,  Nev. 


Tytler,  Maynard  F.,  Mining  and  Metallurgical  En¬ 
gineer.  Reports  and  Examinations.  Laboratory 
and  custom  assay  office  at  Elk  City,  Idaho. 


Wheeler,  H.  A.,  Mining  Engineer.  Reports  on  Oil 
and  Mining  Properties.  510  Pine  St.,  St.  Louis, 
Mo.  Cable:  “Wab,"  St.  Louis. 

White,  Rush  J.,  Mining  Engineer.  519  Bank  St., 
Wallace,  Idaho. 

Whiting,  Lowe,  Mining  Engineer.  First  National 
Bank  Bldg.,  Iron  River,  Mich. 

Wiard,  Edward  S.,  Mining  and  Metallurgical  En¬ 
gineer.  422  Boston  Bldg.,  Denver,  Colo. 

Wilding,  James,  Jr.,  Mine  Valuation.  Copper  and 
Lead  Smelting.  Concentration  by  Flotation.  825 
Merchants’  Exchange  Bldg.,  San  Francisco. 

Wilfley,  Clifford  R..  Mining  Engineer.  Manager, 
Barstow  Mine.  Private  ore-testing  laboratory, 
Ouray,  Colo. 

Wilkens,  H.  A.  J.,  Mining  Engineer.  President, 
Mines  Management  Co.,  60  Broadway,  New  York. 

Williams,  J.  P..  Jr.,  Mining  Engineer.  318  East 
Grand  Boulevard,  Detroit,  Mich. 

Wilmot,  H.  C.,  Mining  Engineer.  Baker  City,  Ore. 

Wilson,  George  Benton,  Consulting  Mining  Engi¬ 
neer.  With  the  American  Smelting  &  Refining 
Co.,  Salt  Lake  City,  Utah. 

Wilson,  W.  A.,  Mining  Engineer.  Reports  and 
Management  of  Properties.  406  Dooly  Block, 
Salt  Lake  City,  Utah. 

Winchell,  Horace  V.,  Consulting  Mining  Geologist. 
826  First  National-Soo  Line  Bldg.,  Minneapolis, 
Minn.  Cable :  Racewln. 

Wise,  Sidney  L.,  Mining  Engineer.  28  East  63rd 
St.,  New  York.  Cable  Address :  "Wlseling,” 
New  York. 

Wiseman,  Philip,  Mining  Engineer.  1210  Hollings¬ 
worth  Bldg.,  Los  Angeles,  Calif.  Cable :  “Fil- 
wlseman.”  Codes ;  Western  Union,  Bedford- 
McNelll. 

Wolf,  Harry  J.,  Mining  Engineer.  First  National 
Bank  Bldg.,  Denver,  Colo.  Cable  Address : 
“Wolf,”  Denver.  C''de :  Bedford- McNeill. 

Wood  Ore  Testing  Co.,  The  Henry  E.,  Assayers. 
Ore  Tested  in  Carload  Lots.  Write  for  Circu¬ 
lars.  1734  Arapahoe  St.,  Denver,  Colo. 

Worcester,  S.  A.,  Mechanical  Mining  Engineer. 
Mill  Tests,  Design,  Construction,  Management. 
Special  Ore-Handling  Plants.  Victor,  Colo. 

Worth,  John  G.,  Mining  Engineer.  Room  1100,  6f 
Broadway,  New  York. 

Wrampelmeier,  E.  L.  S.,  Mining  Engineer.  701 
First  Nat.  Bank  Bldg.,  San  Francisco,  Calif. 

Wright,  Charles  Will,  Mining  Engineer.  Ingurtosu 
Sardinia,  Italy.  Cable :  “Wright,”  Arhus.  Code 
Bedford-McNeill. 

Wright,  Louis  A.,  Mining  Engineer.  Care  of  Gen¬ 
eral  Development  Co.,  61  Broadway,  New  York. 


Tanner,  W.  Lee,  Mining  Engineer  and  Chemist. 
With  the  Bethlehem  Steel  Co.  Projectile  Load¬ 
ing  Plant,  New  Castle,  Del.  Address,  Box  249, 
Wilmington,  Del. 

Tays,  Eugene  A.  H.,  Mining  Engineer.  San  Bias, 
Sinaloa,  Mexico. 

Thayer,  B.  B..  Mining  Engineer.  42  Broadway, 
New  York. 

Thayer,  Reginald  Holden,  Mining  Engineer.  12 
Windsor  Terrace,  Yonkers,  N.  Y. 

Thohias,  0.  R.,  Mining  Engineer.  Calle  Tacuba 
No.  70,  Zacatecas,  Mexico. 

Thomas,  Kirby,  Mining  Engineer.  Examination, 
Valuation  and  Exploration  of  Mining  Proper¬ 
ties.  120  Broadway,  New  York.  Phone  Rector  554. 

Thomas,  Marion  L.,  Mining  Engineer.  71  Broad¬ 
way,  New  York.  Code  ;  Bedford-McNeill.  Cable 
Address :  “Maltom.” 

Thomson,  S.  C.,  Consulting  Engineer.  120  Broad¬ 
way,  New  York.  Code:  Bedford-McNeill. 

Thorne,  W.  E.,  M.  E.,  Nadezhdinsky,  Bodalho, 
Siberia.  Cable :  “Wethorne,”  Bodaiho,  Siberia. 
Codes :  McNeill,  both  editions.  Care  Lenskole. 

Thornhill,  E.  Bryant,  Metallurgical  Engineer. 
Hydro-Metallurgy  of  Mercury  a  Specialty.  Co¬ 
balt,  Ontario,  Canada. 

Thurston,  E.  Coppee.  Care  A.  Goerz  &  Co.,  Pin¬ 
ners  Hall,  Austin  Friars,  London,  E.  C.,  Eng¬ 
land. 

Tibby,  Benj.  F.,  Mining  Geologist  and  Petrologist. 
419  Judge  Bldg.,  Salt  Lake  City,  Utah. 

Tiernan,  Austin  K.,  Mining  Engineer.  Examina¬ 
tions,  Reports  and  Development.  625  Dooly 
Block,  Salt  Lake  City,  Utah. 

Timmons,  Colin,  Mining  Engineer.  Huntington 
Park,  Calif. 

Torbert,  Jas.  B.,  Mining  Engineer.  425  James 
Bldg.,  Chattanooga,  Tenn. 

Trauerman,  Carl  J.,  Mining  Engineer  and  Metal¬ 
lurgist.  Specializing  in  the  Cyanide  Process. 
832  Colorado  St.,  Butte,  Mont. 

Trumbull,  L.  W.,  Mining  Engineer  and  Geologist. 
State  Geologist  of  Wyoming,  Capitol  Building, 
Cheyenne,  Wyo. 

Truschkoff,  Nicholas,  E.  M.  Mgr.  Ekibastous 
Mines  and  Smelter,  Khirgis  Mining  Co.,  Ltd., 
Pavlodar  Semipalatinsk  District,  Siberia. 

Tucker,  A.  W.,  Mining  Engineer.  Examinations 
and  Reports.  Southern  Mines  and  Mineral  Prop¬ 
erties.  Box  374,  Salisbury,  N.  C. 

Turner,  R.  Chester,  Mining  Engineer.  Vlce-Pres. 
and  Mgr.,  Brunswick  Con.  G.  M.  Co.  519  Cali¬ 
fornia  St.,  San  Francisco,  Calif. 

Turner,  H.  W.,  Mining  Engineer.  Mine  Examina¬ 
tions,  Sampling,  Geological  Reports.  634  Mills 
Bldg.,  San  Francisco,  Calif. 

Turner,  J.  K.,  Mining  Engineer.  P.  O.  Box  763, 
Goldfield,  Nev.  Code  :  Bedford-McNeill. 

Tyrrell,  J.  B.,  Mine  Valuer  and  Consulting  Min¬ 
ing  Engineer.  534  Confederation  Life  Bldg.. 
Toronto,  Canada.  Cable :  “Tyrrell,  Toronto.” 


Union  Assay  Office,  Inc.,  Assayers  and  Chemists. 
Box  1446,  Salt  Lake  City,  Utah. 


Van  Law,  Carlos  W.,  Mining  Engineer.  Care  of 
United  States  Smelting,  Refining  &  Mining  Co., 
55  Congress  St.,  Boston,  Mass. 

Van  Winkle,  C.  T.,  Mining  Engineer.  Problems  In 
Development,  Mining  and  Milling.  Scott  Build¬ 
ing,  Salt  Lake  City,  Utah. 

Vivian,  Godfrey,  M.  E.,  M.  Am.  I.  M.  E.,  Mining 
.  and  Metallurgical  Engineer.  Tin  SpecialisL 
Mining,  Concentrating  and  Smelting  Tin  Ores. 
Camborne,  Eng. 

Von  Rosenberg,  Leo,  Consulting  Mining  Engineer. 
42  Broadway,  New  York.  Cable :  “Porphyry,” 
New  York. 

W 


Walker,  Myron  R.,  Mining  Engineer.  Cerro  de 
Pasco,  Peru.  La  Salle,  N.  Y.  Bedford-Mc¬ 
Neill  code. 

Ward,  William  F.,  Mining  Engineer.  Dredging, 
Placer  Testing.  416  Ernest  &  Cranmer  Bldg., 
Denver,  Colo. 

Waring  &  Williams  Laboratories,  The.  Chemical 
analyses  of  all  kinds.  Webb  City,  Mo. 

Wartenweiler,  Otto  &  Co.,  Engineers  and  Con¬ 
tractors.  Mining  and  Metallurgical  Plants.  Hol¬ 
lingsworth  Bldg.,  Los  Angeles,  Calif. 

Watson,  R.  B.,  Consulting  Mining  Engineer.  165 
Broadway,  New  York.  Gen.  JIgr.,  Nipissing 
Mining  Co.,  Ltd.,  Cobalt,  and  LaRose  Mines, 
Ltd.,  Cobalt. 

Watson,  William,  E.  M.  M.  E.,  Mining  Engineer. 
Address  Room  412,  52  Wall  St.,  New  York. 

Weed,  Walter  Harvey,  Mining  Geologist  and  En¬ 
gineer.  Examinations.  Owner  of  the  Copper 
Handbook.  29  Broadway,  New  York.  Cable : 
“Mlnexam.” 

Weekes,  Frederic  R.,  Mining  Engineer.  71  Broad¬ 
way,  New  York. 

Weld,  C.  M.,  Consulting  Mining  Engineer.  60 
Broadway,  New  York,  N.  Y.  Telephone,  3979 
Rector.  Cable  Address :  “Mineld,”  New  York. 

Wells,  Jas.  S.  C.,  Consulting  Mining  and  Metal¬ 
lurgical  Engineer.  N.  15th  St.,  Canon  City, 
Colorado. 

Wenstrom,  Olaf,  Mining  Engineer.  53  State  St., 
Boston,  Mass.  Cable  :  “Olavo.”  Code  :  Bedford- 
McNeill. 

Wentworth,  Henry  A.,  Consulting  Engineer. 
Analysis  Mining  Projects.  Technical  Specialty : 
Complex  Ore  Treatment.  Boston,  Mass. 

Westervelt,  William  Young,  Consulting  Mining 
Engineer.  17  Madison  Ave.,  New  York.  Cable 
Address :  “Casewest,”  N.  Y.  McNeill  Code. 

Wethered,  Roy,  Mining  Engineer.  Paulsen  Bldg., 
Spokane,  Wash. 

Wethey,  Arthur  H.,  Mining  and  Metallurgical  En¬ 
gineer.  Lemoore,  Calif. 


Yeatman,  Pope,  Mining  Engineer.  120  Broadway, 
New  York.  Code :  Bedford-McNeill. 

Yung,  M.  B.,  M.  E.,  Examination  of  Mines  in 
China.  31  Queens  Road  Central,  Hong  Kong, 
China.  Cable  :  “Annie.”  Codes :  Western  Union, 
Moreing  &  Neal’s. 


Zalinski,  Edward  R.,  Mining  Engineer.  819  New- 
house  Bldg,  Salt  Lake  City.  Examination,  Geo¬ 
logical  Mapping,  Development. 


SINTERING  FINE  ORES 


MICROSCOPIC  ANALYSES 

=  of  Rocks  and  Ores  1 

I  Rock  Determinations  Photomicrographs  | 

I  Geological  Reports  Petrological  Reports  | 

I  BENJ.  F.  TIBBY  | 

I  Mining  Geologist  and  Petrologist  = 

=  419  Judge  Building  3  Salt  Lake  City,  Utah  = 

niiiiiiiMiiiiiMiMiiiiiiiiiiiiiiiiiiMiiiiiiiniMiiiiMiiiiiiiMiiiiiinniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiiiiimiiiiiimimw 

aiiiiiiiiiiiii!iiiiiiiiiiiiiiimiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHitiiiiiiiiiiimiiiiuiflU 


I  FOR  BLAST  FURNACES  | 

!  Dwight  &  Lloyd  Sintering  Company,  Inc.  j 

I  (Successor  to  Dwight  &  Lloyd  Metallurgical  Co.)  i 

I  Columbia  Building,  29  Broadway,  New  York  | 

I  Cable  Address:  Sinterer-New  York  | 

?iiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiimiMiiiiiiiMiiiiiiniiii . iiiiiiir 
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BAKER 

PLATINUM 

WARE 


Crucibles 

Dishes 

Electrodes 

Wire, 

Je  Bishop  &  Co.  Platinum  Works 

Refiners  of  Platinum,  Gold  and  Silver 

Malvern,  Pa. 


for  every  requirement. 
A  wide  variety  enables 
us  to  make  exceptionally 
quick  deliveries. 

Baker&Co.,  INC. 

Murray  and  Austin  St. 
Newark,  New  Jersey 

New  York  Office, 

30  Church  Street 


A  most  useful  booklet 
“Data  Concerning 
Platinum”  will  be  sent 
you  for  the  asking. 
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Enciclopedia  para  Compradores 


Abrillantadores  de  Metales 

Johns-Manrille  Co.,  H.  VV.,  New  York. 


Aceites  para  Flotaciones 

General  Naval  Stores  Co.,  175  Front  St.,  New 
York. 

Aceites  de  pino,  Acelte  alquitran  de  pino. 
Alquitran  de  hulls,  creosotas  de  madera,  etc. 
Pensacola  Tar  &  Turpentine  Co.,  Gulf  Point,  Fla. 

Aeero  en  Chapas  para  Muelles  o  Resortes 

Wyoming  Shovel  Works,  Wyoming,  Penn. 

Aeero  para  Barrenas 

Hardsoeg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Marca  “IR"  cantidad  en  alamacen  de  todos  los 
tamanos  y  formas. 

Milne  &  Co.,  A.,  745  W'ashington  St.,  New  York. 
Sucursales  en  Boston  y  en  Chicago. 

De  todos  los  tamanos  y  formas.  Sdlidos  o 
Huecos  Marca  FJAB.  Hechos  en  Suecia. 


Equipos  completos  y 
materiales  para  minas  de 
metales,  refinerias  y 
fundidores  clasificadores. 

Nombres  y  direcdon  de  los  oonstruc- 
tores,  descripcion  y  tamano;  agentes 
mas  proximos 


Amasadoras  de  Bloques  de  Amianto 

Johns-Manville  Co.,  H.  W.,  New  York. 

Analizadores  de  Minerales 

Tlbby,  Benj.  F.,  419  Judge  Bldg.,  Salt  Lake  City, 
Utah. 

Aatracitas  (Vease  Carbones  y  Antracitas) 

Atravesanos  de  Madera  o  Traviesas 

National  Tank  &  Pipe  Co.,  Portland,  Ore. 

Atravesanos  para  vias  Firreas 

Cincinnati  Prog  &  Switch  Co.,  Cincinnati,  Ohio. 


Frenler  &  Son,  J.  H.,  Rutland,  Vt.,  U.  S.  A. 
Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Bombas  Neumkticas  para  Ventilacidn 
.Sullivan  Machinery  Co.,  Chicago,  111. 

Bombas  para  Planteles  de  Fuerza 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Cameron  Pump  Works,  11  Broadway,  New  York. 
National  Transit  Co.,  Oil  City,  Penn. 

Bombas  para  Pozos 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Bombas  de  Vaefo 

Alberger  Pump  &  Condenser  Co.,  New  York  City. 
Cameron  Pump  Works,  11  Broadway,  New  York. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 

Bombas  de  Vacio  al  Vapor 

Emerson  Steam  Pump  Co.,  The,  Alexandria,  Va. 


Acido  Sulfurico 

American  Zinc  &  Chemical  Co.,  Langeloth,  Penn. 
American  Zinc,  Lead  &  Smelting  Co.,  55  Congress 
St.,  Boston,  Mass. 

Granby  Mining  &  Smelting  Co.,  Suite  1710,  Third 
National  Bank  Bldg.,  St.  Louis,  Mo. 

Agent :  Robert  W.  Conklin,  165  Broadway,  New 
York,  N.  Y. 

Hegeler  Zinc  Co.,  The,  Danville,  Ill. 

Illinois  Zinc  Co.,  Peru,  Ill. 

Matthiessen  &  Hegeler  Zinc  Co.,  La  Salle,  Ill. 
New  Jersey  Zinc  Co.,  55  Wall  St,  New  York. 


Acopladores  de  Mangueras  de  Aire 

Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 

De  doce  tamanos  intercambiables.  Hechos  para 
resistir  oxidaciones  y  a  los  acidos.  Sin  roscas. 
Hardsoeg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

Para  mangueras  de  %,  %  y  1".  Sin  muelles 
nl  ros  cas. 


Aeumuiadores  Hidraulicos 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Agendas  para  Empleos 

Business  Men’s  Clearing  House,  Denver,  Colo. 
Mecknicos  y  hombres  industriales,  remltlmos  a 
todas  las  partes  del  Mundo. 

Mines  Technical  Agency,  W’ashington  Bldg.,  Los 
Angeles,  Calif. 

Ingenieros,  Jkfes,  Constructores  y  Hombres  de 
fkbricas. 


Agentes  para  Patentee 

Norris,  James  L.,  Norris  Bldg.,  Washington,  D.  C. 


Agitadores 

American  Rapid  Cyaniding  Co.,  Detroit,  Mich. 
Conslste  en  un  lavadero  largo  inclinado,  de 
aeero,  sobre  el  cual  giran  los  ejes,  los  que  en 
toda  su  longitud  van  provistos  de  paletas.  El 
objeto  es  dar  el  mayor  nfunero  de  agitaciones 
posibles  por  mlnuto  para  aumentar  la  aeracion 
y  oxigenaclon. 

Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 
Sucursales  en  New  York  and  London,  England. 

General  Filtration  Co.,  Inc.,  Rochester,  N.  Y. 

MacDonald,  B.,  Heilman  Bldg.,  Los  Angeles,  Cal. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Filtros  automkticos  y  continuos  para  argamasas 
de  cianuro. 


Azadas  y  Rastrillos  para  Hormigon 

Wyoming  Shovel  Works,  Wyoming,  Penn. 


Agotadoras 

Connersvllle  Blower  Co.,  The,  Connersvllle,  Ind. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Balanzas 

Ainsworth  &  Sons,  Wm.,  Denver,  Colo. 

Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Analiticas  para  ensayos,  balanzas  de  pulsacion 
construidas  por  Keller,  Ainsworth,  Troemner, 
Thompson,  Oertling,  Voland,  Becker,  Cartorlus 
and  Kern. 

Elmer  &  Amend,  205-211  Third  Ave.,  New  York. 

Sucursal :  Pittsburgh,  Penn. 

Thompson  Balance  Co.,  Denver,  Colo. 

Troemner,  Henry,  911  Arch  St.,  Phila.,  Penn. 


Bandas  para  Conductores 

Boston  Belting  Co.,  Boston,  Mass. 

Dick,  Ltd.,  R.  &  J.,  Passaic,  N.  J. 

Gandy  Belting  Co.,  Baltimore,  Md. 

De  todos  tamanos,  grados  y  pesos.  Gomas 
"Longlife  y  Maxecon.” 

Robins  Conveying  Belt  Co.,  New  York. 


Bandas  para  Elevadores 

Dick,  Ltd..  R.  &  J.,  Passaic,  N.  J. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

De  goma  en  todos  los  tomanos  grados  y  pesos. 
Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 
“Spartan"  Reslstente  al  agua,  vapor,  aceites  y 
calor. 

Schieren  Co.,  Charles  A.,  New  York  City. 

"Duxback"  Cueros  reslstentes  a  las  humedades. 


Bandas  de  Trasmision 

Dick,  Ltd.,  R.  &  J.,  Passaic,  N.  J. 

"Dick  belt"  la  banda  Impermeable. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

En  goma  de  todos  los  tamanos,  grados  y  pesos. 
Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 
"Spartan”  Reslstentes  al  agua,  vapor,  aceites  y 
calor. 

Schieren  Co.,  Charles  A.,  New  York  City. 
"Duxback"  Cueros  reslstentes  a  las  humedades. 


Bksculas  para  Conductores 

Conveying  Weigher  Co.,  The,  New  York  City. 


Bridas  para  Tubos 

Jefferson  Union  Co.,  Lexington,  Mass. 
En  tamanos  desde  1  a  10  pulgadas. 
Disenados  hksta  presiones  de  3,000  lb. 


Cables  Aislados  para  Telkfonos 

Stromberg- Carlson  Telephone  Mfg.  Co.,  Rochester, 
N.  Y. 


Cables  para  Teleferages 


Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Roebllng's  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Cadenas  para  Trasmisiones 
Webster  Mfg.  Co.,  TlfBn,  Ohio. 


Ckbrias  de  Vapor 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 

Ottumwa  Iron  Works,  Ottumwa,  Iowa. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Corlis  de  movimiento  simple  con  patinador  de 
engranajes  y  vklvula  automktica  de  segurldad. 
Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 
Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 


Cables  de  Alambre 

American  Steel  &  Wire  Co.,  Chicago.  Sucursales : 
New  York,  Worcester,  Cleveland,  Pittsburgh, 
Denver ;  Pacific  Coast,  U.  S.  Steel  Products  Co. 
San  Francisco,  Los  Angeles,  Portland,  Seattle. 
Broderick  &  Bascom  Rope  Co.,  805-807-809  N. 
Main  St.,  St.  Louis,  Mo.  Cable :  “Broderick." 
Fkbricas  sucursales:  St.  Louis  and  Seatle. 
Ofleinas  Sucursales  :  New  York  City  and  Seattle. 
Agentes :  San  Francisco,  Pittsburgh,  Chicago, 
New  Orleans,  Boston,  Jacksonville,  Fla. ;  Du¬ 
luth,  San  Antonio,  Spokane,  Portland,  Oregon ; 
Denver,  Houston,  Tex. 

Leschen  &  Sons  Rope  Co.,  A.,  St.  Louis,  U.  S.  A. 

N.  Y.,  Chi.,  Denver,  Salt  Lake,  San  Francisco. 
Roebllng’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 
Waterbury  Co.,  63  Park  Row,  New  York.  Sucur¬ 
sales:  Chicago,  San  Francisco,  New  Orleans, 
Boston. 

Agente :  Powell  &  Ellet  Co.,  Dallas,  Tex. 


Copas  para  Grasas 

Lunkenhelmer  Co.,  The,  Cincinnati,  O.,  U.  S.  A. 


Aguzadoras  de  Barrenas 

Hardsoeg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 

El  Leyner  es  compacto,  rkpido  y  de  fkcil  manejo. 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 

El  Sullivan  aguza  las  barrenas  taladros  y  las 
barrenas  de  espiga,  estas  son  sujetas  por  un 
tomillo  de  alre  comprimldo  durante  la  operacion. 
No  necesita  de  alta  temperatura. 

Boletin  No.  272. 


Alimentadoras  de  Minerales 

Stephens- Adamson  Mfg.  Co.,  Aurora,  III. 

"A-A”  Alimentadora  de  batientes  de  aeero, 
tambien  rotatorias,  reclprocas,  de  criba  grande, 
etc. 

Para  ofleinas  sucursales,  mire  en  el  interior  de 
la  cubierta. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Alimentadoras  Mieanica  de  Carbon  para  Hogares 

W’estlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Amalgamadoras 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Lane  Mill  Machinery  Co.,  Los  Angeles,  Calif. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Bocas  de  Riego 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Bombas  Centrlfugas 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

De  todos  tamanos. 


Bombas  para  Pozos  Profundos 

Alberger  Pump  A  Condenser  Co.,  New  York  City. 
Cameron  Pump  Works,  11  Broadway,  New  York. 
Empaquetaduras  en  planchas,  clllndrlcas,  de 
torclda  y  cuerda. 

Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 


Bombas  para  Minas 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Byron  Jackson  Iron  W’orks,  Inc.,  San  Francisco, 
Calif. 

Cameron  Pump  Wks.,  11  Broadway,  New  York. 
De  doce  tamafios,  cabeza  inferior,  hasta  7,500 
gal.  por  m. 

Hendrle  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Bombas  para  Fkbricas 

Cameron  Pump  Works,  11  Broadway,  New  York. 


Calderas  de  Vapor 

Hendrle  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Carburo  de  Calcio 

American  Carbollte  Sales  Co.,  Duluth,  Minn. 
Deposltos  en  las  poblaciones  mas  prlnclpales. 


Carbones  y  Antracitas 

Levine,  Abr.,  35  Nassau  St.,  New  York. 


Carros  para  Minerales 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Atlas  Car  &  Mfg.  Co.,  Cleveland,  Ohio. 

Sanford- Day  Iron  Co.,  Knoxville,  Tenn. 

Carriles  de  Aeero 

Sweet’s  Steel  Co.,  Williamsport,  Penn. 
Clasificadores 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

“Akins”  Glratorlo  en  esplral,  todo  inclinado. 
Colorado  Iron  Works  Co.,  Denver,  Colo.,  U.  S.  A. 
Deister  Machine  Co.,  Ft.  Wayne,  Ind.,  U.  S.  A. 
No.  I  London  Wall  Bldgs.,  London  Wall,  E.  C. 
Capacidad  en  60  mesh,  20  ton.  en  24  hor. 
Tambor  de  hierro  fundido,  en  zigzag  ondiilado 
en  conos  ahuecados  invertidos,  accionando  como 
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I  I — >~Perfected^ — i  | 

Flotation  Cell  Bottoms 
For  Air  Agitation 

I  Made  of  the  proper  cloth — of  the  | 

I  proper  ply — quilted  in  the  proper  | 

I  manner  to  obtain  the  proper  distribu-  | 

I  tion  of  air.  | 

I  This  has  been  demonstrated  by  the  | 

I  large  number  now  in  use.  | 

j  Try  them.  | 

I  Made  up  any  size  desired.  | 

I  Prompt  delivery  assured.  | 


Buying  Hoists  is  Buying 
T ransportation 


Filter 


Bags  Filter 

of  all  descriptions 


Cloths 


Felt  Building 


Salt  Lake  City,  Utah 


Suppose  you  are  going  from  Someplace,  N.  Y.,  to  Some¬ 
where,  Cal.,  and  have  five  routes  from  which  to  choose. 
Naturally,  you  want  the  very  best  route  and  train  service, 
with  a  reputation  for  speed,  punctuality  and  reliability. 
When  you  have  satisfied  yourself,  you’ll  probably  buy 
your  transportation  over  the  route  that  looks  best  to  you. 
Some  people  defer  their  choice  to  the  last  minute,  and  then  rush  up  to 
the  Slow  &  Lonely’s  ticket  window,  and  dash  for  the  train,  without 
even  knowing  whether  or  not  there’s  a  diner. 

Pretty  much  the  same  condition — only  in  a  larger  sense — confronts  a 
man  buying  hoists;  for  hoists  are  transportation. 

Any  old  last-minute  hoist  won’t  do  in  the  long  run.  It’s  more  than 
just  a  question  of  enough  power. 

Rather  start  earlier  and  investigate  among  the  reputable  builders. 

Our  engineering  department  will  gladly  assist  in  this  inve8tigati(»i,  and 
prepare  sptecial  designs  if  necessary. 

Do  this — you’ll  get  there  faster  in  the  end. 

Vulcan  Iron  Works 

1733  Main  St.,  Wilkes-Barre,  Pa. 

New  York  Chicago 
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I  FLOTATION  OILS  1 1 


I  Pensacola  Tar  &  Tu^entine  |  | 

I  Company,  Gull  Point,  Fla.  j  | 

I  F.  E.  MARINER,  President  |  | 
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1  Whether  cut-tooth  or  cast-tooth  gears  are  the  more  economical  I 

. . .  |  practicable  is  a  matter  of  conditions.  We  make  both  l-inch  to  = 

I  VVT  m  WW  *  1  1  =  6-inch  pitch  and  larger,  of  cast-iron,  steel,  or  h’gh  grade  semi-sted.  1 

a  nAf  HOOT  H  say  WIH rTHOTlO  C  «OAirO  i  ^  Our  neutral  position  and  wide  experience  enables  us  to  determine  = 

=  wW  A  AwA  A  AAIk  aJWalw  9  =  i  fairly  what  kind  of  gears  to  use  tor  a  given  set  of  conditions,  and  = 

1  Make  20  to  1  Reductions  Possible  I  I  we  sbau  be  fiad  to  confer  with  you.  | 

I  Herringbone  Construction  and  the  Wuest  Patent  f  §  LISTS  FOR  PRICES  | 

=  make  wonderful  single  reductions  possible.  Let  =  =  ■■  OA  I  n%Afl?l  I  .O  = 

i  us  tell  you  all  about  it  in  our  descriptive  matter.  |  S  Wa  wALU  WELLLb  06  wwIM  i 

i  Write  I  §  1 

I  The  Falk  Company,  Milwaukee,  Wisconsin  I  I  MCW  YORK — Fulton  Building,  Hudson  Terminal,  50  Church  Stroet  | 
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retentores  El  agua  que  entra  lleva  el  hasta  el 
tope  el  material  flno,  quedando  en  el  fondo  el 
material  grueso. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
“Richards"  Pulsimetros  alimentadores  de  mesas. 
“Ovaca"  Separadores  de  Ifegamo  de  arena. 

Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Cemento  Refractario 

Johns-Manville  Co.,  H.  W.,  New  York. 


Cementos  para  Uniones  de  Tuberias 
Johns-Manville  Co.,  H.  W.,  New  York. 


Cedazos  o  Tamices  para  Analisis 
Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  York,  N.  Y. 

Hksta  de  350  mesh. 


Cernidoras  o  Zarandas 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

“Impact”  De  fkcil  cambio  en  las  telas  metklicas. 
Protectores  para  la  vista. 


Cernidoras  Giratorias 

Harrington  &  King  Perforating  Co.,  The,  620  N. 
Union  Ave.,  Chicago,  Ill.  Branch :  114  Liberty 
St.,  New  York. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Stephens- Adamson  Mfg.  Co.,  Aurora,  Ill. 

Vea  nuestro  anuncio  inserto  en  la  parte  interior 
de  la  cubierta  del  frente,  para  la  direcclon  de 
nuestras  oflclnas  sucursales. 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Cernidoras  de  Metal  Perforado 

Chicago  Perforating  Co.,  Chicago,  Ill. 

Erdle  Perforating  Co.,  Rochester,  N.  Y. 
Harrington  &  King  Perforating  Co.,  The,  620  N. 
Union  Ave.,  Chicago,  Ill.  Branch :  114  Liberty 
St.,  New  York. 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Cernidoras  de  Ranuras  Laminadas 
Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

“Rek-tang”  Cribas  laminadas  en  acero,  laton, 
bronce  y  cqbre. 

Catilogo  No.  45  y  el  especial  “Rek-tang.” 


Cernidoras  Inclinadas  Vibratorias 

Sturtevant  Mill  Co.,  Boston,  Mass. 


Cernidoras  o  Zarandas  de  Alambres 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

En  todas  las  medldas  y  mallas. 

“Perfect”  de  doble  enlace,  cada  alambre  rodea 
al  otro.  “Rek  Tang”  laminadas  en  ranuras 
hechas  a  la  orden.  Todas  en  acero,  hierro, 
laton,  bronce  o  cobre. 

Catklogo  No.  45. 

Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  York. 

En  broce  u  otros  metales  hasta  350  mallas. 


Cianuros 

Roessler  &  Hasslacher  Chemical  Co.,  New  York. 

Cintas  Mitricas 

Lufkin  Rule  Co.,  Saginaw,  Mich. 


Cribas  de  Alambres 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 
Tamanos  desde  %  a.  ^  pul.  de  malla. 
Catilogo  No.  45. 


Compresores  de  Aire 

Allis-Chalniers  Mfg.  Co.,  Milwaukee,  Wis. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  Ill. 

Para  fuerzas  motrices  de  vapor,  gas  o  sopletes 
de  petroleo. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Sucursales :  Boston,  Birmingham,  Butte,  Cleve¬ 
land,  Chicago,  Denver,  Duluth,  El  Paso,  Knox¬ 
ville,  Los  Angeles,  Phila.,  Pittsburgh,  St.  Louis, 
Seattle,  Salt  Lake  City,  New  Orleans,  Scranton, 
Juneau. 

"Imperial,”  "Ingersoll-Rogler,”  "Turbo,”  de 
todos  tamanos  presiones  y  tlpos.  Fijos  y  por- 
tatiles. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

Norwalk  Iron  Works  Co.,  So.  Norwalk,  Conn. 

Tamanos  adecuados  para  el  trabajo. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Fuerza  raotriz  de  vapor. 

Corliss  tanden  de  doble  presion,  de  doble 
iingulo,  fuerzas  por  motor  o  correa,  portktiles, 
para  galerias  movidas  por  motor. 


Conductores  de  Bandas 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Robins  Conveying  Belt  Co.,  New  York. 

Stephens- Adamson  Mfg.  Co.,  Aurora,  Ill. 

"Unit  Carrier”  Operables  largo  tiempo  con  la 
grasa  original  empacada  en  la  fkbrica  retiuiri- 
endo  un  minimun  de  atencion.  Construidos 
enteramente  de  acero,  conbinandose  su  ligereza, 
flexiblidad  y  gran  resistencia,  ajuste  cuidadoso. 
Vea  el  anuncio  del  interior  de  la  cubierta  del 
frente,  para  las  direcclones  de  las  oflclnas 
sucursales. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Condensadores 

Alberger  Pump  &  Condenser  Co.,  New  York  City. 


Conductores  Subterraneas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Contrastistas  para  Perforaciones  al  Diamante 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Equipos  modernos  y  operarios  expertos  listos. 


Conversores  Rotatorios  Elictricos 
Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Concentradores  de  Guijarros  o  Granzones 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Pulsimetros  Richards  para  concentradoras  y 
gamellas. 


Conversores  Horizontales  y  Verticales 

Power  &  Mining  Mchy.  Co.,  115  Bway.,  New  York. 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Cubos  para  Elevadores 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

Cubos  formas  de  casco  de  naranja  y  forma 
deconcha  de  almeja. 

Industrial  Works,  Bay  City,  Mich. 

Disenados  para  ser  prontamente  vaciados. 


Dragas 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Marion  Steam  Shovel  Co.,  Station  D,  Marion,  O. 
De  todos  los  tamanos  y  tipos,  para  placeres  de 
minas. 

New  York  Eng.  Co.,  2  Rector  St.,  New  York. 
Union  Construction  Co.,  San  Francisco,  Calif. 

Yuba  Construction  Co.,  The,  San  Francisco,  Cal. 


Editores  de  Libros  Ticnisos 

McGraw-Hill  Book  Co.,  Inc.,  239  West  39th  St., 
New  York.  Sucursales :  London  and  Berlin. 


Elevadoras  de  Cubos 
Stephens-Adamson  Mfg.  Co.,  Aurora,  HI. 

Vea  nuestro  anuncio  inserto  en  el  Interior  de 
la  cubierta  del  frente,  para  las  direcclones  de 
las  oflclnas  sucursales. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Empaquetaduras 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

En  planchas,  tubulares,  cuadradas,  de  goma  y 
Iona. 

Jenkins  Bros.,  80  White  St.,  New  York. 


Empaquetaduras  de  Amianto 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  Cillndricas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  Metkiicas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  para  Trabajos  Hidrkulicos 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  en  Planchas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  para  Valbulas  de  Bombas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Empaquetaduras  para  Vastagos 

Johns-Manville  Co.,  H.  W.,  New  Y'ork. 


Empaquetaduras  para  Valvulas  de  Vapor 

Johns-Manville  Co.,  H.  W.,  New  York. 


Ejemplares  Minerales 

Braun  Corporation,  The,  Los  Angeles,  Calif. 

Para  trabajos  de  Laboratories. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Cal. 
Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Engranajes 

Philadelphia  Gear  Works,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address :  “Phllagear." 

De  todos  los  tamanos. 

Cortes  de  ruedas  en  todos  los  estllos. 


Engranajes  de  Cuero  Crudo 

Philadelphia  Gear  Works,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address :  “Phllagear.” 


Elevadoras  o  Gruas  Portktiles 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
"Little  Tugger”  para  colunnas  de  perforaclon, 
o  montajes  de  apuntalamientos,  etc. 


Engrasadores 

Whitcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 

Energia  Elkctrica,  Suministro  de 

Mississippi  River  Power  Co.,  Keokuk,  Iowa. 


Ensayadores 

Baker  &  Co.,  Inc.,  Newark,  N.  J. 

Ledoux  &  Co.,  Inc.,  99  John  St.,  New  York. 


Esteras  o  Palletas 

Johns-Manville  Co.,  H.  W.,  New  York. 


Espesadores  de  Lamas 

Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 


Extinguidores  de  Incendios 
Johns-Manville  Co.,  H.  W.,  New  York. 


Filtros 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

“Portland”  de  tambor  giratorio  continue,  para 
lamas  devclanuro,  flotaciones  concentradas,  etc. 
Kelly  Filter  Press  Co.,  Salt  Lake  City,  Utah. 
Moore  Filter  Co.,  115  Broadway,  New  York. 
Procesos  al  vacio. 

Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Tamanos  dksde  5  a  200  ton.  por  dia. 
Automkticos  para  argamasas  de  cianuro,  sales, 
bicarbonate  de  sosa,  arclllas,  y  para  decanta- 
clones  de  flotaciones  concentradas. 

Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 
Tipo  de  laminas  prensadas.  Operados  con- 
venlentemente. 


Filtros  Prensa 

Shrlver  &  Co.,  T.,  826  Hamilton  St.,  Harrison,  N.  J 
Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 


Filtros  Sacos 

Filter  Fabrics  Co.,  Salt  Lake  City,  Utah. 


Filtros  de  Tela  Metkiica 

Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 


Fondos  de  Compartimentos  para  Flotaciones 

Filter  Fabrics  Co.,  Salt  Lake  City,  Utah. 


Flotadores  o  decantadores  al  Aceite 
Colorado  Iron  Works  Co.,  Denver,  Colo. 

El  flltro  Portland  para  decantaclones  concen¬ 
tradas. 

Minerals  Separation  American  Syndicate  (1913), 
Ltd.  Agente  umico :  Beer,  Sondheimer  &  Co,  61 
Broadway,  New  York.  Chief  Engineer,  E.  H. 
Nutter,  Merchants'  Exch.  Bldg.,  San  Francisco. 
Separadoras  de  los  minerales  sulfuros  del  ganga. 
Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Decata  y  seca  las  flotaciones  concentradas. 


Flotaciones,  Aceite  para  (Vease  Aceite  para 
Flotaciones) 


Forjadoras 

Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Calentadores  de  petroleo  para  barrenas  de 
acero. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Monarch  Eng.  &  Mfg.  Co.,  Baltimore,  Md. 


Fundidores 

American  Smelting  &  Refining  Co.,  165  Broadway, 
New  Y'ork. 

American  Zinc,  Lead  &  Smelting  Co.,  55  Congress 
St.,  Boston,  Mass. 

Balbach  Smelting  &  Refining  Co.,  Newark,  N.  J. 

Beer,  Sondheimer  &  Co.,  Inc.,  61  Broadway,  New 
York.  Cable :  "Beersond.” 

Illinois  Zinc  Co.,  Peru,  Ill. 

International  Smelting  Co.,  42  Bway.,  New  York. 

McKechnle  Brothers,  Inc.,  Wldnes,  Eng.  Sucur¬ 
sales  :  London,  Birmingham,  Newcastel,  Man¬ 
chester,  Eng. 

Matthiessen  &  Hegeler  Zinc  Co.,  La  Salle,  Ill. 

United  States  Smelting,  Refining  &  Mining  Co., 
55  Congress  St.,  Boston,  U.  S.  A. 

Vogelsteln  &  Co.,  L.,  42  Broadway,  New  York. 


Fuxibles 

Johns-Manville  Co.,  H.  W.,  New  York. 


Fuxibles  Elkctricos 

Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Generadores  Elkctricos 

Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Generadores  de  Gas 

Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Ventllaclon  mecknica.  Gasificark  2,600  lb.  con 
los  Carbones  bltumlnosos  corrientes  en  las 
minas,  por  unidad  y  horn. 


Gatos  Hidraulicos 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Graflto 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


G rasas 

Albany  Lubricating  Co.,  708  Washington  St.,  New 
York.  Cable :  “Oezrlc.” 

Sabos  lubricantes  preparados  en  7  consistencias. 
Agentes  en  las  principales  poblaciones. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


Grasas,  Copas  (Vease  Copas  pras  Grasas) 


Guantes  de  Amianto 
Johns-Manville  Co.,  H.  W.,  New  York. 


Guijos  Desmenuzadores 

Atkins,  Kroll  &  Co.,  San  Francisco. 


Grkas  Locomotoras 

Industrial  Works,  Bay  City,  Mich. 

De  5  a  160  ton.  de  capacldad.  Por  vapor,  gaso- 
lina  0  elktricidad. 


Hilos  de  Cobre 

Roebllng’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Hierro  Cemento 

.Tohns-Manvllle  Co.,  H.  W.,  New  York. 
Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 
Fn  latas  de  1,  5,  10  y  25  Lib. 
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Dependability 


The  guarantee  that  accompanies  each  Flory 
Hoist  assures  its  dependability. 

Either  the  hoist  stands  up  or  we  "cough-up” 
— that’s  the  homely  truth. 

Flory  Hoists 


are  built  for  the  mine, 
the  quarry  and  the 
construction  job. 

If  you  have  work  that 
demands  the  lifting  or 
shifting  of  coal,  ores, 
or  rock  we  have  a 
Hoist  that  will  do  the 


job  cheaper  and  quick¬ 
er  than  it’s  now  being 
done. 

Should  our  ample  stock 
not  include  a  hoist 
suited  to  your  require¬ 
ments,  we  will  design 
and  build  one  for  you. 


A  reading  of  Catalog  No.  25  will  prove 
helpful.  Send  for  a  copy  today. 


S.  Flory 
Mfg.Co. 

Bangor, 

Penn. 


jlk 
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80%  Efficiency — 
1000  Feet  Head 

Save  money  in  your  operation 
expenses  by  installing  high 
efficiency  pumping  equipment. 

WORTHINGTON 

Centrifugal 

MINE  PUMPS 

Worthington  Centrifugal  Mine 
Pumps  are  built  by  specialists  who 
have  made  a  thorough  study  of  this 
problem. 

The  illustration  shows  one  of 
four  units  installed  in  a  large  iron 
mine.  These  pumps  registered  an 
efficiency  on  official  test  of  over 
80  per  cent  delivery  against  a 
head  of  1,000  feet. 

We  are  prepared  to  match  our 
experience  against  your  problem. 

HENRY  R.  WORTHINGTON 

115  Broadway,  N.  Y.  Works:  Harrison,  N.  J. 

Branch  Offices  in  All  Principal  Cities 
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"Smooth-On"  Cemento  de  hlerro  que  se  metaliza 
y  forma  parte  del  metal  al  ser  aplicado. 


Homos  de  Fundicion 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Vraylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Hornos  Mecknicos  para  Calcinados 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Dwight  &  Lloyd  Sintering  Co.,  Inc.,  New  York  City. 

General  Chemical  Co.,  Herreshoff  Furnace  Dept. 
B,  25  Broad  St.,  New  York,  N.  Y. 

En  10  tamanos  de  5  a  7  hogares,  381  a  1,925 
pies  cuadrados  de  krea  de  hogar. 

Planchas  de  acero  cilindricas  contlenen  vertl- 
calmente  superpuestos  los  Hogares.  Por  medio 
de  brazos  hurgadores  operados  desde  el  eje 
vertical,  central,  el  mineral  calcinandose  p&sa 
dksde  el  centro  de  la  tapa  de  un  hogar,  baja  a 
traves  de  los  inferiores  descargando  desde  el 
horde  del  mas  bajo.  El  aire  calentado  para  la 
combustion  recorre  hacia  arriba. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Wedge  Mechanical  Furnace  Co.,  Greenwich  Point, 
Philadelphia. 

Varios  tamanos  en  deposlto,  numeros  de  hogares 
y  kreas  de  hogares  Los  hogares  se  hallan  colo- 
cados  los  unos  sobre  los  otros  vertical  mente, 
todos  encerrados  dentro  de  cublertas  adecuadas. 
El  eje  vertical  glra  en  el  centro  rastrlllando  el 
mineral  en  los  hornos,  por  medio  de  hurgadores 
y  dientes  sujetos  a  los  brazos.  El  Mineral 
recorre  a  traves  de  la  estufa  dksde  el  horde  al 
fondo.  Para  corregir  las  desigualdades  en  la 
alimentacion  de  calor,  los  gases  en  combustion 
pasan  a  traves  de  las  ckmaras  caloriferas  in- 
termedlas  de  los  hogares  as  1  como  tambien  en 
los  mismos  hogares.  Cajas  de  fuego  externas 
se  comunlcan  con  las  ckmaras  caloriferas,  por 
medio  de  humeros.  El  eje  central  esta  disenado 
para  ser  accesibles.  Pldanos  catklogos. 


Hornos  para  Derretir  Metales 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 

La  patente  "Case.”  De  fuego  de  petroleo,  aire 
a  baja  preslon ;  prontamente  se  obtienen  altas 
temperaturas.  Dlda  catklogos. 

Monarch  Engineering  &  Mfg.  Co.,  Baltimore,  Md. 


Hornos  para  Ensayos 

Braun  Corporation,  The,  Los  Angeles,  Calif. 

Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 

Denver  Fire  Clay  Co.,  Denver,  Colo. 

La  patente  "Case”  de  uno  dos  o  tres  quema- 
dores,  designados  bajo  un  mismo  prlncipio ;  a 
baja  presion  de  aire. 

Mine  &  Smelter  Supply  Co.,  The,  Salt  Lake  City, 
Utah.  Branches :  Denver,  El  Paso,  New  York. 
El  quemador  de  petroleo  "Massco”  disenado  a 
para  poco  consumo  de  petroleo,  manteniendose 
por  medio  de  humedecedores  la  oxidacion  de  la 
atmosfkra. 


Hornos  Gimtorios 

Power  &  Mining  Machy.  Co.,  115  Broadway,  N.  Y. 


Instrumentos  para  Topografla 

Ainsworth  &  Sons,  Wm.,  Denver,  Colo. 

Alteneder  &  Sons,  T.,  Philadelphia,  Penn. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y. 
Sucursales :  New  York,  Washington,  Chicago, 
San  Francisco. 

Trknsitos  y  nlveles. 

Berger  &  Sons,  C.  L.,  Boston,  Mass. 

Buff  &  Buff  Mfg.  Co.,  Boston,  Mass. 

Trknsitos,  niveles  y  metros  de  corriente. 

Gurley,  W.  &  L.  E.,  Troy,  N.  Y.  Sucursal :  Mari¬ 
time  Bldg.,  Seattle,  Wash. 

Lietz  Co.,  The  A.,  San  Francisco,  Calif. 


Interrilptores  Automktisos  Elkctricos 
Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Jaulas  para  Eievadores 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ottumwa  Iron  W'orks,  Ottumwa,  Iowa. 


Juegos  de  Motores  y  Generadores 

W’estinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Ladrillos  Refractkrios 

Harbison-Walker  Refractories  Co.,  Pittsburgh,  Pa. 


Libros  Tkcnicos 

McGraw-Hill  Book  Co.,  Inc.,  239  West  39th  St., 
New  York.  Sucursales :  Londres  y  Berlin. 


Lkmparas  de  Acetileno 

Milburn  Co.,  The  Alexander,  Baltimore,  Md. 
Simmons  Co.,  John,  110  Center  St.,  New  York. 
Capacldades  dksde  3  a  12  hr. 

Baldwin  y  Zar,  Estilos  para  la  gorra  y  la  mano. 
Wolf  Safety  Lamp  Co.,  74  Wash.  St.,  New  York. 


Lkmparas  Elkctricas 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Limpiadores  de  Tubos  de  Calderas 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Laves  de  Boca  de  Lagarto 

Roebling’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Locomotoras  a  Gasolina 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 

Whitcomb  Co.,  Geo.  D..  Rochelle,  Til. 


Locomotoras  a  Vapor 

Porter  Co.,  H.  K.,  410  Wood  St.,  Pittsburgh,  Penn. 

Sucursale :  30  Church  St.,  New  York. 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 


Locomotoras  de  Aire  Comprimido 

Porter  Co.,  H.  K.,  410  Wood  St.,  Pittsburgh,  Penn. 


Locomotoras  Elictricas 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Locomotoras  Elictricas  por  Acumuladores 

Atlas  Car  &  Mfg.  Co.,  Cleveland,  Ohio. 
Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Lubricantes 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


Mangueras  de  Coma 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Mangueras  Neumkticas 

Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 

De  todos  tamanos. 

Exlstencias  en  almacen  de  sencillas  y  alam- 
bradas. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Tamanos  dksde  %  en  adelante. 

Construldas  con  lonas  al  exterior  para  su  pro- 
tecclon  contra  cortadura.  De  tres  grados. 
Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

De  %,  %,  1"  sencillas  y  arnadas,  terminadas 
en  bocas  con  anlllos  y  acopladores  patentades. 


Mangueras  Metkiicas 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Mangueras  para  Ejes  de  Acero 

American  Bridge  Co.,  New  York. 


Mkquinas  a  Gas  y  Gasolina 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Mkquinas  para  Bombeos 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 


Mkquinas  a  Petroleo  Crudo 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Lyons-Atlas  Co.,  Indianapolis,  Ind.,  U.  S.  A. 
Diesel.  Vertlcales,  4  ciclos  de  300  a  1,000  hp. 
Planta  de  fuerza  regulable  as  1  mlsma,  oper- 
ando  con  petroleo  crudo  economlza  espaclo  por 
la  eliminacion  de  las  calderas. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
National  Transit  Co.,  Oil  City,  Penn. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 


Mkquinas  de  Vapor 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  W’is. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Maquinaria  de  Laboratorios 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Elmer  &  Amend,  205-211  Third  Ave.,  New  York. 
Sturtevant  Mill  Co.,  Boston,  Mass. 


Maquinaria  de  Segunda  Mano 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Vea  el  indice  alfabetico  para  los  anunclos  de 
ventas. 


Marcos,  Timbas 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Marcos  para  Bocas  de  Minas 

American  Bridge  Co.,  30  Church  St.,  New  York. 


Materia  Aisiadora  para  Elictriciad 

W’estinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Material  para  Llneas  Aereas 

W’estinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Materiales  Refractkrios 

Harbison-Walker  Refractories  Co.,  Pittsburgh,  Pa. 


Mknas  y  Minerales  Raros 

Foote  Mineral  Co.,  107  N.  19th  St.,  Phlla.,  Pa. 
Especiali.stas  en  minerales  poco  corrientes. 


Mercurio 

Beer,  Sondheimer  &  Co.,  Inc.,  61  Bway.,  N.  Y. 


Mesas  Concentradoras 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  W’is. 
Butchart,  W.  A.,  607  Mercantile  Bldg.,  Denver,  Col. 
Sistema  de  mesas  ranuradas  para  material  en 
tonelaje  sin  claslflcar. 

Delster  Concentrator  Co.,  The,  Ft.  W’ayne,  Ind. 
Sucursales;  1718-1720  California  St.,  Denver; 
75  Fremont  St.,  San  Francisco. 

Preclos  al  sollcltarse. 

Delster  No.  3  desfangadoras  para  reflnados  y 
deslamadoras  en  tlpos  de  puente  senclllo  o 
doble ;  Delster  No.  4  para  arenas  gruesas  o 
Unas,  clasiflcadas  o  n6,  solo  en  el  tipo  de 
puentes  senclllo;  Delster  No.  5  para  arenas 
gruesas  y  finas  clasiflcadas,  lo  mismo  en  el 
tipo  de  puente  senclllo  que  en  en  el  doble.  Mesa 
Overstrom  para  allmentaclones  de  flno  o  grueso, 
tlenen  gran  capacidad  para  el  reflnado  o  grueso, 
en  los  tlpos  de  puente  senclllo  o  doble.  Movl- 


miento  cabezal  disenado,  para  todas  las  mesas 
con  el  fin  de  reducir  el  costo  de  operacion  y 
entretenlmiento.  La  mesa  hace  mas  de  un  con- 

centrado  si  se  desea. 

Delster  Machine  Co.,  1933-2003  E.  Wayne  St.,  Ft. 
W’ayne,  Ind.,  U.  S.  A.  No.  1  London  Wall 
Bldgs.,  London  Wall,  E.  C. 

Pldan  preclos.  Concentradores  Delster  "Sim¬ 
plex”  para  arenas,  de  tamafios  corriente,  de 
puentes  doble  o  senclllo ;  Concentradores  desla- 
madores  Delster  Simplex  de  puentes  senclllo  o 
doble ;  Concentradores  de  arena  Delster  Simplex 
de  tamano  grande,  de  puentes  senclllo  o  doble ; 
deslamadores  Delster  basculados,  de  puente 
mulltiple,  tlpos  de  6  a  12  puentes ;  conos  Delster 
de  topes  clasiflcadores ;  mesetas  Delster  pat- 
entadas  y  sistema  de  ranuras  para  todos  los 
tipos  de  mesas  sacudidoras ;  las  mesas  de  doble 
puente  economlzan  espaclo  en  el  taller,  lava- 
deros,  trasportadores  y  fuerza  motriz. 

Agentes :  W’llliam  L.  Reeder,  410  Consolidated 
Building,  Johannesburg,  South  Africa ;  Takata 
&  Co.,  2  Yelraku-cho,  Nlchome,  Kopimachi-ku, 
Tokyo,  Janan. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 

La  "Isbell'  'toma  la  alimentacion  sin  claslflcar. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Cardas  concentradoras. 

.Tames  Ore  Concentrator  Co.,  Newark,  N.  J. 

Mine  &  Smelter  Supply  Co.,  The,  Salt  Lake  City, 
Utah.  Sucursales ;  Denver,  El  Paso,  New  York. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Metales  Incorrosibles 

International  Nickel  Co.,  The,  43  Exchange  Place, 
New  York. 

"Monel”  Aleaclon  resistente  e  Incorroslble  a  los 
kcidos.  En  cablllas,  planchas,  moldeados  y  en 
Chapas,  tiras  y  alambres. 


Metal  Perforado 

Erdle  Perforating  Co.,  Rochester,  N.  Y. 
Harrington  &  King  Perforating  Co.,  The,  620  N. 
Union  Ave.,  Chicago,  Ill.  Sucursal;  114  Liberty 
St.,  New  York. 

Con  perforaciones  de  todos  tamanos  y  formas, 
en  metales  de  todas  clases  y  espesores,  cernl- 
doras  para  cantos,  Trlturados,  concentradoras, 
etc. 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 


Mktros  Contadores  Elkctricos 

W’es  tinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Mktros  de  Bolsillo 

Lufkin  Rule  Co.,  Saginaw,  Mich. 


Minerales,  Ejemplares  de 

Beach  &  Co.,  204  Boston  Bldg.,  Denver,  Colo. 

Se  analizan  pesa  y  se  derrite  en  los  crisoles. 
Ledoux  &  Co.,  Inc.,  99  John  St.,  New  York. 


Minerales,  Compradores  y  Vendedores  de 

American  Metal  Co.,  New  York  City. 

Agentes;  Henry  R.  Merton  &  Co.,  Ltd.,  London; 
Metallgesellschaft,Prankfort-on-the-Maln ;  Com- 
pania  des  Minerales  y  Metales,  Mexico  City  and 
Monterey  ;  Ore  Trading  Co.,  Ltd.,  Santiago,  Chile. 
American  Smelting  &  Reflning  Co.,  120  Broadway, 
New  York. 

Agentes ;  Paul  Konlng,  Berlin,  Germany ;  Kleln- 
wort.  Sons  &  Co.,  London,  England;  W’.  A. 
Price  and  Geo.  J.  Ewart,  City  of  Mexico ;  F,  D. 
Aller,  Antofagasta,  Chile. 

American  Zinc  &  Chemical  Co.,  Langeloth,  Penn. 
American  Zinc,  Lead  &  Smelting  Co.,  55  Con¬ 
gress  St.,  Boston,  Mass. 

Balbach  Smelting  &  Reflning  Co.,  Newark,  N.  J. 
Bartlesville  Zinc  Co.,  52  Broadway,  New  York. 
Beer,  Sondheimer  &  Co.,  61  Broadway,  New  York. 
Sucursal ;  1101  New  House  Bldg.,  Salt  Lake 
City,  Utah. 

Vka  el  anunclo. 

Blackwell,  Sons  &  Co.,  Ltd.,  Geo.  G.,  The  Albany, 
Liverpool,  England. 

Consolidated  Mining  &  Smelting  Co.  of  Canada, 
Ltd.,  The,  Trail,  British  Columbia. 

Consolidated  Ores  Co.,  Boston  Bldg.,  Salt  Lake 
City,  Utah.  Eastern  Office ;  60  Broadway,  New 
York. 

Ducktown  Sulphur,  Copper  &  Iron  Co.,  Ltd.,  Isa¬ 
bella,  Tenn. 

Edgar  Zinc  Co.,  Boatmen's  Bank  Bldg.,  St.  Louis, 
Mo.  Western  Ore  Purchasing  Agent ;  David 
Taylor,  Boston  Bldg.,  Salt  Lake  City,  Utah. 
Granby  Mining  &  Smelting  Co.,  Suite  1710,  Third 
National  Bang  Bldg.,  St.  Louis,  Mo. 

Agente ;  Robert  W’.  Conklin,  165  Broadway,  New 
York,  N.  Y. 

Hegeler  Zinc  Co.,  The,  Danville,  Ill. 

Illinois  Zinc  Co.,  Peru,  Ill. 

International  Smelting  Co.,  42  Broadway,  New 
York.  Ore  Purchasing  Department,  621  Kearns 
Bldg.,  Salt  Lake  City,  Utah.  Smelting  Works, 
International,  Utah,  and  Miami,  Arlz.  Refin¬ 
eries,  Raritan  Copper  Works,  Perth  Arboy,  N. 
J.  ;  International  Lead  Reflning  Co.,  East  Chi¬ 
cago,  Ind. 

Irvington  Smelting  &  Reflning  W’orks,  Irvington, 
N.  J.  Oflcina  sucursal.  New  York. 

Matthiessen  &  Hegeler  Zinc  Co.,  La  Salle,  Ill. 
Nichols  Copper  Co.,  25  Broad  St.,  New  York. 

Vka  el  anunclo. 

Pass  &  Son,  Ltd.,  Capper,  Bristol,  England. 
Pennsylvania  Smelting  Co.,  Pittsburgh,  Penn. 
Phelns,  Dodge  &  Co.,  New  York  City. 

Philipp  Bros.,  29  Broadway,  New  York. 

Prlmos  Chemical  Co.,  Primos,  Penn.  Cable ; 
"Briquette,”  Phlla.  Sucursales;  Vanadium, 
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The  Slogan  of  the  Cameron — “Character:  The  Grandest  Thing" 

JVithstands  the  Wear  of  Gritty  Water 
Readily  Accessible — Simple — Durable 


Cameron  Outside  Packed 
A  Plunger  Pump 


More  durable  than  a  piston  pump — the 
water-end  has  no  wearing  parts  except 
the  packing  in  the  stuffing  boxes  which 
can  be  instantly  adjusted  from  the  out¬ 
side.  There  are  no  rods,  arms  or  work¬ 
ing  parts  exposed  to  rust  or  damage. 
The  plunger  is  supported  in  stuffing 
boxes  and  cannot  sag  or  get  out  of  line 
at  the  end  of  the  stroke. 

Many  types  of  Cameron  Pumps  are  de¬ 
scribed  in  Bulletin  No.  104.  It’s  free. 


Cameron  Pumps  have  stood  the  most  severe  tests, 
working  successfully  under  the  hardest  conditions. 

You  will  find  they’ll  give  you  splendid  service, 

A.  S.  Cameron  Steam  Pump  Works 

11  Broadway,  NEW  YORK  1225  Offices  the  World  Over 
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I  Krogh  Slime  and  Tailings  Pumps 
I  areDurableandAlwaysDependable 

I  No  Through  Rods 
or  Bolts  are  em- 
I  ployed.  Liners  are 
easily  replaced. 

the 
pump  for 
or  Tailings. 

Write  for  our 

Bulletin  79.  . 

I  Krogh  Pump 
1  Mfg.  Co.  w 

I  147-159BeaIeSt. 

=  San  Francisor 
i  Cal. 


CONNERSVILLE  VALVELESS 
ROTARY  VACUUM  PUMPS 


ARE  USED  FOR 

Vacuum  Heating  Systems, 
Vacuum  Filtration, 

Vacuum  Drying, 

Vacuum  Cleaning, 

Suction  Roll  Work, 

Evaporating  Pans, 

Jet  and  Surface  Condensers, 

Ice  Making, 

Creosoting  Plants, 

Priming  Centrifugal  Pumps,  etc. 

Write  for  descriptive  matter  and  prices 

The  Connersville  Blower  Co. 
Connersville,  Ind. 

CHICAGO  OFFICE  NEW  YORK  OFFICE 

029  Monadnock  Block.  114  Liberty  StreH. 


liiiiiiiiiitiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiHiiiiiHiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiniiMfG 

“JACKSON  MADE”  PUMPS  | 

A  Better  Make  Not  Made  | 

They  cost  less  to  buy — less  to  run  and  less  I 

in  repairs.  Write  for  Catalog  No.  20.  | 

BYRON  JACKSON  IRON  WORKS,  Inc.  | 

357-361  Market  St.,  San  Francisco,  Cal.  212  N.  Los  Angeles  St..  Los  An-  i 
geles.  Cal.  Works — ^West  Berkeley,  Cal.  5 


3  With  Centrifugal  Pumps,  whether  of  the 
=  Turbine  or  Volute  Type,  the  name  of 

=  Alberger  Is  a  guarantee  of  maximum  . 

I  service  and  minimum  operating  expense.  ; 

I  Write  for  Bulletins.  | 

i  Alberger  Pump  &  Condenser  Company,  140  Cedar  St,,  New  York  H 

I  Atlanta  Boston  Chlrago  St.  Louts  Pittsburgh  San  Francisco  5 
iiiiiiiiMiiMniiiiininiiiiiiiiiMiiiiiiimiiiiiMiiiMiimiinniimiiiiiiiiiHiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiMii; 
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Lakewood  y  Empire,  Colo. ;  Dragoon,  Ariz. 
Agentes :  Allen  S.  Davison  &  Co.,  Pittsburgh. 
United  Metals  Selling  Co.,  42  Broadway,  New 
York.  Agentes  en  Europa :  C.  S.  Henry  &  Co., 
Ltd.,  12  Leadenhall  St.,  London,  E.  C. ;  United 
Metals  Selling  Co.,  G.  M.  B.  H.,  Unter  den 
Linden  56,  Berlin,  Germany. 

Vfea  el  anuncio. 

United  States  Smelting,  Re&ning  &  Mining  Co., 
55  Congress  St.,  Boston,  U.  S.  A.  Talleres : 
Midvale,  Utah ;  Needles,  Calif. ;  Gold  Road, 
Ariz. ;  Kennett,  Calif. ;  Chrome,  N.  J. ;  Grasselli, 
Ind. ;  Pachuca  and  Real  del  Monte,  Mexico. 
Vfea  el  anuncio. 

Vogelstein  &  Co.,  L.,  42  Broadway,  New  York. 
Agentes  en  Europa :  Aron  Hlrsch  &  Sohn,  Hal- 
berstadt,  Germany. 


Mezcladoras  de  Hormigdii 

Smith  Co.,  The  T.  L.,  1143  32nd  St.,  Milwaukee. 
Mezcladoras  de  mano  por  templas,  para  minas, 
precio  120  pesos. 

Mezcladoras  de  fuerza  motriz,  de  todos  tamanos 
y  cualquier  equipo. 

Moledoras  de  Minerales 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Braun-Knecht-Heimann  Co.,  San  Francisco.Callf. 
Maquinaria  de  laboratorios  para  minerales,  para 
carbon  y  cock. 

Sturtevant  Mill  Co.,  Boston,  Mass. 


Moledoras  para  EJemplares 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Sturtevant  Mill  Co.,  Boston,  Mass. 


Monta  Carga  Elictrico 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Denver  Engineering  Works,  Denver,  Colo. 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 

Ottumwa  Iron  Works,  Otumwa,  Iowa. 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 
Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 
Sucursales :  New  York  y  Denver,  Colo. 
Cualquier  tamano  o  capacidad.  Disenados  para 
cualquier  trabajo.  De  primero  o  segundo 
movimiento. 


Molindeno 

Primos  Chemical  Co.,  Prlmos,  Del.  Colo.,  Pa. 
Cable  :  "Briquette,  Phlla.”  Sucursales  :  Vana¬ 
dium,  Lakewood  y  Empire,  Colo. ;  Dragoon,  Ariz. 
Agentes  :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 


Motores 

Western  Electric  Co.,  New  York  City. 

Wcf  tinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Molinos  Chilenos 

Lane  Mill  &  Machinery  Co.,  Los  Angeles,  Calif. 
Cable :  "Lanemill." 

Tamanos  de  5,  7  y  10  pies.  Capacidades  de  10, 
20  y  40  tn.  por  24  hr. 

Molinos  Chilenos  “Slow-speed”  de  20  y  40 
toneladas,  los  molinos  de  20  y  40  tn.  pueden 
ser  seccionados  para  trasportarse  sobre  ani¬ 
mates. 

Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 
"Akron"  de  tres  tamanos  d^sde  10  a  160  tone¬ 
ladas  por  24  hr. 


Molinos  Giratorios  de  Tambor  de  Guijos 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Hardinge  Conical  Mill  Co.,  50  Church  St.,  New 
York.  Cable  Address :  Halharding,  N.  Y. 
Sucursales :  London,  Salisbury  House ;  Denver, 
W.  G.  Swart,  Consulting  Engineer. 

Tamano  hechos  de  3,  4%.  6.  8,  10  pies.  Molinos. 
Con  ambos  bolas  y  guijos.  Capacidades  de  10 
a  800  tn.  pqr  dia.  Molinos  Giratorios  de  poca 
velocidad  para  el  triturado  mediano  y  flno,  em- 
pleandose  uncconjunto  de  remoledores,  lo  mismo 
con  bolas  que  guijos,  abarcando  el  principio 
conico  patentado  de  Hardinge,  los  conos  actuan 
como  clasiflcadores,  tanto  en  el  gasto  de  en- 
ergia  como  de  material  producido,  para  obten- 
erse  un  producto  uniforme  debido  a  esta  accion 
claslflcadora,  sin  el  uso  de  cernidoras,  criba.*,, 
rejillas,  o  cualquier  otro  aditamento  mecinico. 
Agentes :  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co,. 
Denver,  Colo.  Agentes  vendedores  para  el  Col 
orado,  Wyoming,  South  Dakota  y  Montana. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 

Williamson,  F.  O.,  Old  Colony  Bldg..  Chicago,  Ill. 


Molinos  Trituradores 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

De  todos  tamanos  y  capacidades. 

Equipos  completes. 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Power  &  Mining  Mchy.  Co.,  115  Bway.,  New  York. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Molinos  Tubulares 

Colorado  Iron  Works  Co.,  Denver,  Colo. 
Denver  Engineering  Works  Co.,  Denver,  Colo. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 
De  todos  tamafios  y  capacidades. 


Niquel 

International  Nickel  Co.,  The,  43  Exchange  Place. 
New  York. 


Ndcleos  para  Taladros 

Pennsylvania  Drilling  Co.,  Pittsburgh,  Penn. 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 


Palas  de  Mano 

Wyoming  Shovel  Works,  Wyoming,  Penn. 
Disenados  para  manejar  21  lb.  de  cualquier 
clase  de  material,  una  carga  de  trabajo  efleiente, 
para  producir  buena  cantidad  de  trabajo. 
Hecha  de  acero  niquel  cromo  :  ;Mayari,"  resist- 
entes  y  duraderas.  Reforzadas  con  bandas  por 
detras.  De  todos  los  estllos  de  puntas. 

Pidan  el  libreto. 


Palas  para  Fogoneros 

Wyoming  Shovel  Works,  Wyoming,  Penn. 


Palas  para  Hormigon 

Wyoming  Shovel  Works,  Wyoming,  Penn. 


Palas  Mecknicas 

Marion  Steam  Shovel  Co.,  Station  D,  Marion,  O. 
De  todos  tamanos  para  mlnerias  y  desmontes, 
por  fuerza  elkctrlca,  vapor  o  gasolina. 


P&rftrrftyos 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Pinturas  para  Chlmenas 

.lohns-Manville  Co.,  H.  W.,  New  York. 


Pinturas  Metkiicas 

.lohns-Manvllle  Co.,  H.  W.,  New  York. 


Pinturas  Preservadoras 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


Pirometros  Indicadores  y  Registradores 

Stupkoflf  Laboratories,  The,  Pittsburgh,  Penn. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 

Tipos  para  pared  y  portktlles.  Acopladores  a 
base  de  metal  para  temperaturas  hasto  2,200 
grd.  F.  Metal  raro  para  temperaturas  supe- 
riores. 

Thwlng  Inst.  Co.,  445  N.  5th  St.,  Phlla.,  Pa. 


Piatino 

Baker  &  Co.,  Inc.,  Newark,  N.  J.  Sucursal :  New 
York. 

Artlculos  forjados  de  todos  tamanos  y  formas. 
Bishop  &  Co.  Platinum  Works,  J.,  Malvern,  Pa. 


Planchas  de  Hierro  para  Trabajos 

Hendy  Iron  AVorks,  Joshua,  San  Francisco,  Calif, 
Sanford-Day  Iron  Co.,  Knoxville,  Tenn. 


Perforadoras,  Elkctricas 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 


Perforadoras  Diamante 

Standard  Diamond  Drill  Co.,  745  First  Nat.  Bank 
Bldg.,  Chicago,  Ill. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Quitando  nhcleos  de  cualquier  tamano  y  a 
cualquier  profundidad. 


Perforadoras  de  Martinete 

Chicago  Pneumatic  Tool  Co.,  Chicago,  HI. 

Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 

Ahondadoras,  de  cuatro  tamanos,  a  mano  y  de 
allmentacion  automktica  giratoria,  desde  35  a 
75  lb.  de  peso. 

Nueva  valvula  disenada  para  obtener  gran  ren- 
dimiento  en  el  excavado,  velocidad  y  pocas  re- 
paraciones.  Perforadoras  para  excavaciones, 
sonjades,  barrenos,  agujeros  en  rocas  y  cual¬ 
quier  trabajo  requerldo  en  minerla. 

Cochise  Machine  Co.,  Los  Angeles,  Calif. 

Denver  Rock  Drill  Mfg.  Co.,  Denver,  Colo. 
Movidos  elkctricamente.  De  motor  y  cilindros 
conectados  directamente  y  refernandose  as  1 
mismo.  Se  incluye  un  pequeno  compresor  de 
aire  movido  por  electrlcidad  y  un  tanque  para 
agua.  El  compresor  produce  aire  para  limpiar 
el  agujero  solamente  y  mantener  la  presion  en 
el  tanque  de  agua.  Requiere  una  corriente  de 
tres  fases  a  60  clclos.  Un  engranaje  de  reduc- 
clon  interno  trasmlte  la  fuerza  al  taladro,  ali- 
mentaclon  por  tornillo  y  aleta.  El  martillo  dk 
1,200  golpes  p.m.  y  puede  pararse  Instantinea- 
mente  sin  Interrumplr  la  corriente. 

Hardsoeg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

De  todos  tamanos  y  peso  hksta  145  lb.  Tlene 
combinaclon  de  piston,  valvula  y  martillo.  Para 
excavar,  ahondar  y  todo  lo  susos  de  minerla. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
"Jackhamer”  Martillo  perforador  giratorio  por 
si  mismo,  para  cualquier  operaclon  de  minerla. 
Desmontables  pra  agujeros  por  debajo,  montados 
para  aperturas  de  galerias,  tambien  con  un 
aditamento  Leyner  para  agua.  "Leyner  Inger- 
soll"  Perforadores  hidrkulicos.  Para  aperturas, 
minar  y  tunelizar.  Tlnos  "Butterfly,"  “Stoper- 
hamers"  "BC"  y  "CC"  par  aperturas,  excava¬ 
ciones,  etc. 

McKlernan-Terry  Drill  Co.,  230  Broadway,  N.  Y, 

Sullivan  Machinery  Co,,  Chicago,  Ill.,  U.  S.  A. 

Whitcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 


Pitos  0  Silvatos 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Prensas  Hidrkuiicas 

Wood  &  Co.,  R.  1).,  Philadelphia,  Penn. 


Prensas  para  Forjas  Hidrkuiicas  y  de  Vapor 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Prensas  Forzadoras  a  Fuego 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Prensas  PestaAadoras 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Preservadores  de  Metales 

Highland  Chemical  Products  Co.,  Connellsville, 
Penn. 


Protectores  del  Polvo  (Vease  Respiradores) 


Productos  Quimicos 

Elmer  &  Amend,  205  Third  Ave.,  New  York. 
General  Chemical  Co.,  Herreshoff  Furnace  Dept. 

B,  25  Broad  St.,  New  York,  N.  Y. 

Roessler  &  Hasslacher  Chemical  Co.,  New  York. 
Solvay  Process  Co.,  Syracuse,  N.  Y. 


Puentes  para  el  Manejo  de  Minerales 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Penn  Bridge  Co.,  Beaver  Falls,  Penn. 


Puentes  de  Suspension 

Roebllng’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Pulverizadores  de  Carbon 

Power  &  Mining  Machy.  Co.,  115  Broadway,  N.  Y. 


Pulverizadores  de  Minerales 

Braun  Corporation,  Los  Angeles,  Calif.,  U.  S.  A. 
Mkqulnas  de  laboratorios  para  todos  los  usos  y 
exploraclones 

Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 
Sturtevant  Mil!  Co.,  Boston,  Mass. 


Puntales  de  Acero  para  Pozos  y  Galerias 

American  Bridge  Co.,  30  Church  St.,  New  York. 


Punzonadoras  Hidrkuiicas 

VV’ood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Purifleadores  de  Gas 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Ranas  y  Cambios 

Cincinnati  Frog  &  Switch  Co.,  Cincinnati,  Ohio. 


Remachadores  Hidrkulicos 

I  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Reguladores  Elkctricos  para  Motores 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
Para  todos  los  tipos  y  capacidades  de  motores. 


Rellenos  para  Empaques 
Johns-Manvllle  Co.,  H.  W.,  New  York. 


Respiradores 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

De  goma  blanca,  completes  con  bandas  elksticas 
para  la  cabeza. 

Filtros  de  disco  para  esponjas  o  telas. 
Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  York  City,  N.  Y. 

Pequenos  y  ligeros.  Precio  50c. 


Reostktos  Liquidos 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Rectacadores  de  Barrenos 

Keystone  Driller  Co.,  Beaver  Falls,  Penn. 
Union  Construction  Co.,  San  Francisco,  Calif. 


Revesimientos  para  Calderas  y  Tuberias 
Johns-Manville  Co.,  H.  W.,  New  York. 


Ruedas  y  Ejes  para  Carros 
Sanford-Day  Iron  Co.,  Knoxville,  Tenn. 


Ruedas  de  Engranajes  Conicos 

Philadelphia  Gear  W’orks,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address :  "Phllagear." 

Webster  Mfg.  Co.,  TlflBn,  Ohio. 


Ruedas  de  Engranes  de  doble  Hklice 

Caldwell  &  Sons  Co.,  H.  W.,  17th  St.  and  Web¬ 
ster  Ave.,  Chicago. 

Falk  Co.,  The,  Milwaukee,  Wls. 

Dksde  cualquier  anchura  de  llanta  hasta  42"  y 
de  dlametros  hasta  12'.  Dlentes  dlspuestos  en 
zigzag  de  continuo  enlace  de  dlentes.  Cortados 
a  mkqulnas,  dksde  la  pieza  en  brute. 

Secadoras  de  Minerales 

American  Process  Co.,  68  William  St.,  New  York, 
Dlsenadas  y  construidas  especlalmente  para 
toda  clase  de  materiales. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Saltadores 

Sanford-Day  Iron  Co.,  Knoxville,  Tenn. 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 

Tino  "Bryant  Wethey.” 

Separadores  Magnkticos 

Buchanan  Co.,  Inc..  C.  G.,  90  West  St.,  N.  Y. 
Dings  Elec.-Mag.  Separator  Co.,  Milwaukee,  Wls. 
Separadores  magnkticos  para  todos  los  usos. 


fableros  Elkctricos  para  Distribucidn  y  Medida 

Westlnghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
De  todos  tamanos  y  medldas. 

Tacometros 

Johns-Manville  Co.,  H.  W.,  New  York. 

Taladros  de  Nkcleo 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
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Theory  and  Practice 

of 

Ore  Dressing 


By  Edward  S.  Wiard 


Member  Min.  and  Met.  Soc.  of  America 

426  pages,  6x9,  254  illustrations,  $4.00  (17s)  net, 
postpaid. 

A  thoroughly  modern  work  devoted  to  the  treat¬ 
ment  of  ores  by  concentration  process. 

The  aim  has  been  to  furnish  a  treatise  covering 
the  whole  subject  of  ore  dressing  as  applied  at 
metalliferous  mines  in  western  America; 

The  book  contains  an  abundance  of  useful  and 
practical  data  on  plant  construction  and  opera¬ 
tion.  It  discusses  fundamental  principles  with 
the  same  thoroughness  as  it  does  practical  details. 
The  text  is  closely  related  and  fully  cross-refer¬ 
enced  to  a  wide  range  of  valuable  tables  and  use¬ 
ful  working  drawings. 

Mr.  Wiard  undertakes  to  give  the  metallurgist, 
mine  manager  and  engineer,  practical  details 
employed  in  ore  dressing  plants.  For  the  mill- 
man  he  has  embodied  useful  data  on  the  care  of 
machines. 

CONTENTS 

1.  Preliminary  Considerations  IX.  Grading  and  Grading  De- 

Relating  to  Installation  of  Ore-  vices  According  to  Diameter 

dressing  Plants.  II.  Testing  and  Volume.  X.  Separation 

Concentrating  Ores.  III.  Lo-  or  Concentration  Proper, 

cation  of  Mills.  IV.  Crushing  Coarse  Separation.  XI.  Prep- 

Plant.  V.  Se^rating  Plant.  aration  for  Sand  and  Slime 

VI.  General  Dissertation  on  Concentration,  Sand  and  Slime 

Crushing,  Heavy  Crushing  Ma-  Concentration.  XII.  Miscel- 

chinery.  VII.  Rolls  and  hledi-  laneous  Processes  of  Sand  and 

um  Crushers.  VIII.  Means  for  Slime  Concentration. 

Raising  Ore  or  Ore  and  Water. 


. J12-25 

Note — If  not  a  subscriber  to  The  Engineering  and  Mining  Journal, 
or  a  member  of  the  A.  I.  M.  E.,  give  business  reference  in  margin. 


Publishers  of  hooks  for  The  Engineering  and  Mining  Journal. 


Practical  Oil  Geology 


Sent  Free  for  Examination 


We  will  send  these  books  or  any  book  published  by  the  McGRAW- 
HILL  BOOK  COMPANY,  Inc.,  to  any  subscril^r  to  the  ENGI¬ 
NEERING  AND  MINING  JOURNAL  or  any  member  of  the 
American  Institute  of  Mining  Engineers  for  ten  days’  free  exam¬ 
ination. 

If  you  are  not  a  subscriber  to  THE  ENGINEERING  AND  MIN¬ 
ING  JOURNAL,  or  a  member  of  the  American  Institute  of  Min¬ 
ing  Engineers,  a  reference  will  give  you  the  same  privilege. 

No  books  sent  on  approval  outside  of  the  United  States  or  to  book¬ 
sellers  and  agents. 


McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 

BERLIN  LONDON 


Engineering  and  Mining  Journal  says: 
“Wiard’s  new  book  differs  from  its  prede¬ 
cessors  in  not  being  descriptive  to  any  great 
extent,  but  rather  advisory.  That  is  to  say, 
it  tells  mill  men  how  they  ought  to  do 
things,  and  gives  adequate  descriptions  of 
the  means  how,  and  the  reasons  why,  with¬ 
out  wasting  any  time  or  space  upon  ma¬ 
chines  and  methods  that  have  been  dis¬ 
carded.  It  is  about  the  same  thing  in  the 
art  of  ore  dressing  that  Peters’  first  book 
was  in  the  art  of  copper  smelting.” 


Mining  and  Scientific  Press  says: 

“The  arrangement  of  the  subject-matter 
is  novel  and  pleasing.  The  book  makes  a 
good  impression  from  the  first  and  appeals 
to  one  as  a  business-like  treatise  on  Western 
practice.” 


By  Dorsey  Hager,  Petroleum  Geologist  and  Engineer. 


149  pages,  flexible  binding,  pocket  size,  $2.00  (8/4)  net, 
postpaid. 


A  clear,  concise  and  practical  work  on  the  occurrence  of  oil 
and  its  extraction.  It  is  a  combination  of  elementary 
theory  for  the  practical  driller  and  oil-well  operator,  and 
elementary  practice  for  the  mining  engineer. 


McGraw-Hill  Book  Co.,  Inc.,  239  W.  39th  Street,  New  YoA. 

You  may  send  me  on  10  days’  approval: 

. . .  .Wiard — ^Theory  and  Practice  of  Ore  Dressing,  $4-00  net. 

. .  ..Hager-Practical  Oil  Geology,  $2.00  net. 

I  agree  to  return  the  books  prepaid  or  remit  for  them  within  10  days  of 
receipt. 

....  I  am  a  member  of  the  A.  I.  M.  E. 

- 1  am  a  regular  subscriber  to  The  Engineering  and  Mining  Journal. 


Signed 
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Perforaclones  callzas  de  IV^  hasti  18%.  Pre- 
fundidades  hksta  para  4,U00  pies. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 


Taladros  Exploradores  o  de  Catas 

Ingersoll-Kand  Co.,  11  Broadway,  New  York. 

New  York  Kng.  Co.,  2  Rector  St.,  New  Y’ork. 
Glratorlos,  ahondadores  de  revestimlento,  re- 
cogedor  acoplado  “Empire.” 

Sullivan  Machinery  Co.,  Chicago,  III.,  U.  S.  A. 


Taladros  de  Piston 

Chicago  Pneumatic  Tool  Co.,  Chicago,  Ill. 

Cochise  Machine  Co.,  Los  Angeles,  Calif. 
Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

De  todos  tamanos  y  pesos,  para  ser  usados  por 
aire  o  vapor. 

Ingersoll-Rand  Co.,  11  Broadway,  New  Y'ork. 
“Butterfly,”  “Sergeant,”  “Electric- Air”  de  todos 
tamanos. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Wood  Drill  Works,  Paterson,  N.  J. 

En  nueve  tamanos. 


Tanques  de  Acero 

Penn  Bridge  Co.,  Beaver  Falls,  Penn. 


Tanques  de  Madera 

National  Tank  &  Pipe  Co.,  Portland,  Ore. 

Paclflc  Tank  &  Pipe  Co.,  San  Francisco,  Calif. 
Portland  Wood  Pipe  Co.,  Portland,  Ore. 

Redwood  Manufacturers  Co.,  San  Francisco,  Calif. 


Telas  Metilicas 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

En  todos  los  pases  y  mallas.  En  acero,  laton, 
Cobre  y  bronce,  telas  metklicas  galvanlzadas  y 
telas  protectoras  de  ventanas. 

Catklogo  No.  45. 

St.,  New  York,  N.  Y. 

Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
Hasta  de  350  mallas. 

Roebllng’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 
Ties  para  Tuberias 

Jefferson  Union  Co.,  Lexington,  Mass. 


Telifonos  para  Minas 

Stromberg- Carlson  Telephone  Mfg.  Co.,  Rochester, 
N.  Y.  Sucursales :  Chicago,  Los  Angeles,  To¬ 
ronto,  San  Francisco,  Seattle. 

Completamente  armados  en  cajas  de  hlerro 
hierro  fundido,  para  protegerlos  con  magnetos 
aislados. 

Western  Electric  Co.,  New  York. 


Tejidos  de  Alambre 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

“Hex”  Tejidos  para  gallineros.  Tejidos  para 
chimeneas  de  locomotoras. 

Catklogo  No.  45. 

Roebling’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Telas  Preparadas  y  Hules 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Pecheras,  chaquetas,  pantalones  delantales  y 
articulos  de  goma  para  trabajos  duras. 


Tijeras  Hidrkulicas 

W'ood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Tractores 

Y'uba  Construction  Co.,  San  Francisco,  Calif. 


Tranvias 

Roebling’s  Sons  &  Co.,  Trenton,  N.  J. 

Tranvias  Aireos  por  Cables  de  Alambres 

Broderick  &  Bascom  Rope  Co.,  St.  Louis,  Mo. 
Sistema  de  friccion  por  grampas,  con  cubetas 
adosadas  al  cable  tractor  sin  fin  por  las  grampas 
de  friccion.  Tambien  por  el  sistema  de  doble 
cubeta  de  guias  traseras. 

Agentes :  San  Francisco,  Pitsburgh,  Chicago, 
New  Orleans,  Boston.  Jacksonville,  Fla. ;  Du¬ 
luth,  San  Antonio,  Spokane,  Portland,  Ore. ; 
Denver,  Houston,  Tex. 

Leschen  &  Sons,  A.,  St.  Louis,  U.  S.  A.  New 
York,  Chicago,  Denver,  Salt  Lake,  San  Francisco. 


Transformadores  Elictricos 

Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
De  todos  los  tlpos  y  capacidades. 


Tram  pas  de  Vapor 

Johns-Manville  Co.,  H.  W'.,  New  York. 


Trampas  para  Vacio 

Johns-Manville  Co.,  H.  W.,  New  York. 


Trituradoras 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Bacon,  Earle  C.,  Havemeyer  Bldg.,  New  York. 
Braun  Corporation,  The,  Los  Angeles,  Calif. 
Trituradras  de  mandibula  con  marcos  de  acero 
para  laboratorios. 

Braun-Knecht-Heiraann  Co.,  San  Francisco,  Calif. 
Buchanan  Co.,  Inc.,  C.  G.,  New  York. 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Trituradoras  de  mandibula  y  de  rodillos  en 
muchos  tamanos. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Tipo  de  mandibula. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Kent  Mill  Co.,  10  Rapelyea  St.,  Brooklyn,  N.  Y. 

De  haro  concavo  giratorio.  Los  redillos  tri- 
turan  interiormente. 

McLanahan-Stone  Mach.  Co.,  Hollidaysburg,  Pa. 
Tamanos  d^sde  18x16  hasta  36x72".  Capacidad 
de  5  a  300  tn.  p.h.  Rodillo  simple.  De  largo 
recorrido  de  ajuste. 

Agentes :  Penna.  Crusher  Co.,  Phila.,  Penn. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Smith  Eng.  W’ks.,  3187  Locust  St.,  Milwaukee,  Wis. 
“Telsmith”  Machacadores  primaries.  Tipo  de 
eje  rlgido  de  marco  corto  y  golpe  paralelo. 
Glratorlos. 

Sturtevant  Mill  Co.,  Harrison  Sq.,  Boston,  Mass. 

Tipos,  de  rodillos  y  mandibulas. 

Traylor  Engineering  &  Mfg.  Co.,  Allentown,  Penn. 
Glratorlos  en  22  tamanos  para  flnos  y  gruesos 
tamanos  d^sde  10x7  hasta  84x60"  tipo  de  man¬ 
dibula  Blake.  Tamanos  corriente  y  especiales 
desde  72x36"  en  las  trituradoras  de  rodillo. 
Webb  City  &  Cartervllle  Foundry  &  Machine 
Works,  W’ebb  City,  Mo. 

Tipos  de  rodillos  listo  para  su  pronta  entrega. 


Trituradoras  Partidoras 

Standard  Steel  Works  Co.,  Morris  Bldg.,  Philadel¬ 
phia,  Penn.  Sucursales  :  New  York,  Pittsburgh, 
Richmond,'  Chicago,  St.  Louis,  St.  Paul,  San 
Francisco,  Portland,  Mexico  City. 


Trituradoras  de  Rodillos  (Vease  Trituradoras) 


Tubos  de  Acero 

National  Tube  Co.,  Pittsburgh,  Penn. 


Tubos  Remachados  de  Acero 

American  Spiral  Pipe  Works,  Chicago,  Ill. 

Hasta  40"  de  diametro  y  40'  de  longitud. 
Weigele  Riveted  Steel  Pipe  Works,  Denver,  Colo. 
Tubos  de  Hierro  Fundido 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

De  todas  clases  y  tamanos  desde  1  a  72". 


Tubos  de  Madera 

National  Tank  &  Pipe  Co.,  Portland,  Ore. 

Pacific  Tank  &  Pipe  Co.,  San  Francisco,  Calif. 

Portland  Wood  Pipe  Co.,  Portland,  Ore. 

Redwood  Mfrs.  Co.,  San  Francisco,  Calif. 

Washington  Pipe  &  Foundry  Co.,  Tacoma,  Wash. 
Curvados  a  Mkquina  dfesde  2"  a  24"  de  duelas 
continuas.  Cualquler  tamano  de  tubo  de  madera 
que  se  desee  usar.  Presiones  hllsta  para  400 
pies  de  desnivel. 

W’yckoff  &  Son  Co.,  A.  ,Blmira,  N.  Y. 


Turbinas  Hidrkulicas 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Smith  Co.,  S.  Morgan,  York,  Penn.  Sucursales : 
Chicago  and  Boston. 


Turbinas  de  Vapor 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J. 
Dfesde  1  a  15,000  hp.  de  Fuerza.  Para  todos 
los  usos. 


Leffel  &  Co.,  James,  306  Lagonda  St.,  Springfield 
Ohio,  U.  S.  A. 

Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Tusteno 

Consolidated  Ores  Co.,  Boston  Bldg.,  Salt  Lake 
City,  Utah.  Eastern  Office  :  60  Bway.,  N.  Y. 
Foote  Mineral  Co.,  107  N.  19th  St.,  Phila.,  Pa. 
Primes  Chemical  Co.,  Primes,  Del.  Co.,  Pa.  Cable : 
“Briquette,  Phila.”  Sucursales :  Vanadium, 
Lakewood  y  Empire,  Colo. ;  Dragoon,  Arlz. 
Agentes :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 


Tubos  Conductores  de  Fibra 
Johns-Manville  Co.,  H.  W.,  New  York. 

Uniones  para  Tuberias 

Jefferson  Union  Co.,  Lexington,  Mass. 

De  todos  tamanos,  negros  o  galvanizados.  Codes, 
reducidos  y  platllos. 


Vdivulas 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Jenkins  Bros.,  80  W'hite  St.,  New  York.  Sucur- 
salcs ;  Boston,  Philadelphia,  Chicago,  Montreal, 
London. 

Tamanos  para  todos  los  usos  y  presiones. 

De  laton,  hlerro,  y  acero  fundido.  Tambien 
todas  de  hierro  para  las  manipulaclones  de 
cianuro. 

Pida  cat^logo  No.  20. 

Lunkenheimer  Co.,  The,  Cincinnati,  0.,  U.  S.  A. 
IVhltcomb  Co.,  Geo.  D.,  Rochelle,  111. 


Vkivulaspara  Bombas 

Jenkins  Bros.,  80  White  St.,  New  York. 
Johns-Manville  Co.,  H.  W.,  New  York. 


V&lvulas  de  Entrada 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Vkibulas  de  Goma  para  Bombas 
Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Planas,  circulares  o  esf^ricas.  Posterlores, 
desde  %  a  10"  de  dlkmetro. 


Vkivulas  Globo 

Lunkenheimer  Co.,  The,  Cincinnati,  Ohio,  U.  S.  A. 


Vklvulas  de  Retencion 

Lunkenheimer  Co.,  The,  Cincinnati,  O.,  U  .S.  A. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Vkivulas  para  Vacio 

Johns-Manville  Co.,  H.  W.,  New  York. 


Vanadio 

Prlmos  Chemical  Co.,  Prlmos,  Del.  Co.,  Pa.  Cable : 
“Briquette,  Phila.”  Sucursales :  Vandlum, 
Lakewood  and  Empire,  Colo.  ;  Dragoon,  Arlz. 
Agentes :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 


Ventiladores 

Connersville  Blower  Co.,  The,  Connersvllle,  Ind. 
Tipo  positive  giratorio.  De  dos  impeledores 
balanceados  a  todas  las  velocidades. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Ventiladores  Centrlfugos 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Turbo  ventiladores  para  secar,  humos  y  trabajos 
de  conversidn,  para  todos  los  volumenes  y  pre¬ 
siones. 


Zapatos  y  Botas 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Botas  y  zapatos  para  mineros,  de  goma  blanca 
(Bordeados  con  llnea  roja). 


Zinc  en  Chapas 

Illinois  Zinc  Co.,  Peru,  HI. 

Matthiessen-Hegeler  Zinc  Co.,  La  Salle,  HI. 


Zinc  en  Polvo 

American  Smelting  &  Refining  Co.,  120  Broadway, 
New  York. 

Atkins,  Kroll  &  Co.,  San  Francisco,  Calif. 

New  Jersey  Zinc  Co.,  55  Wall  St.,  New  York. 
Vogelsteln  &  Co.,  L.,  42  Broadway,  New  York. 


I  Yuba  Ball  Tread  Tractors.  Yuba  Centrifugal  Pumps  f 

j  THE  YUBA  CONSTRUCTION  COMPANY  | 

1  Works:  Marysville,  Cal.  Sales  Office:  433  California  Street,  1 

I  San  Francisco.  Cal.  | 

. . . 
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arfojt 

5T£AM  SHOVJElliS 

Catalogs,  Booklets  and  Information 
that  really  HELPS~Sent  Free  ' 


“Expect  our  next  | 
contract  to  pay  for  | 

the  Shovel.”  writes  s  recent  | 
Marion  purchaser.  Hun-  | 
dredi  of  other  contractors  = 
talkinr  the  same  way.  How  | 
about  YOUR  work?  = 


I  THE  MARION  STEAM  SHOVEL  CO  mf  Station  Dp  MftnODy  OluO  | 


•lllilMiliiliillltiiniiiiiiitliiiiiiiiiiiiiiiiiilllllllllllllllliitiilililiMIMIIillllllMllllltltlltllllllllllllliiillltiiiiiiiiiiiiiiiiiiiiiinttnitnrniinif; 
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Track  Equipment 

Prompt  shipments  on  frogs,  turn-outs, 
cross-overs,  switches,  signals,  etc.  Our 
engineering  department  is  entirely  at 
your  service  to  help  you  lay  out  and  select 
the  best  track  equipment  for  your  mine. 
Write  for  catalog  today. 


CINCINNATI 
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You  Can  Haul  2,000  Tons  a  Day  | 

I  With  a  I 

I  Whitcomb  Gasoline  Motor 

I  And,  depending  on  the  conditions  in  your  mine  and  the 
I  equipment  it  replaces,  on  each  and  every  ton  handled  you 
I  will  save  10  to  50%  of  former  haulage  costs.  That  should 
I  be  enough  to  interest  you  in  this  big,  powerful,  reliable, 

I  fool-proof  and  safe  motor — proved  in  over  150  mines. 

I  Get  our  catalog  and  bulletins  containing  users*  figures. 

I  Geo.  D.  Whitcomb  Company, 

I  Box  D.  Rochelle,  Ill.  -  ■  -•rL.  § 
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Mine  Cars 

Atlas 

High  Efficiency 


ROLLER 

Bearing 


I  Let  our  engineering  de-  | 

I  No.  277  Steel  Mine  Car  partment  design  a  car  I 
I  or  locomotive  to  suit  I 

I  your  requirements.  This  service  costs  you  nothing.  | 

]  Storage  Battery  and  Trolley  Locomotives  | 

I  Send  for  Catalogue.  | 


The  Atlas  Car  &  Manufacturing  Company 


I  Dept.  G. 


1265  Marquette  Road,  Cleveland,  Ohio  I  | 


INSPIRITIOS  OOPPEB  CO 
Whitney  Roller  BeailnK  Wheels 

Stnford-Day  Iron  Co. 


“Automobile*^ 

Cars 


Tnick  for  cars  now  m  use,  or  com¬ 
plete  new  cars,  wlU  be  fumlsbea 
equipped  with  the  "Whitney”  roDw 
bearing  wheels,  with  the  floating  auto¬ 
mobile  type  of  axle.  Your  cars  will 
then  run  from  six  to  twelve  months 
with  one  greasing,  will  run  with  half 
the  hiuilage  power  of  the  ordinary 
equipment.  One  man  can  push  12,000 
lbs.  on  a  level  track.  Cars  can  run 
through  water  or  sand  without  damage 
to  bearings.  In  use  in  1000  mines. 
All  wearing  parts,  axles,  spindles,  rol¬ 
lers,  wheels,  etc.,  fully  guaranteed  for 
one  year  from  date  of  shipment. 
Largest  ore  mines  now  installing  them. 

Knoxville,  Tenn. 


I  McKiernan-Terry  Drill  Co.  i  j 

i  Manufacturers  of  i  I 

I  Rock  Drills,  Hammer  Drills,  Gore  Drills,  I  I 
I  Pile  Hammers,  Atlas  Jacks.  |  | 

I  230  Broadway,  New  York  |  \ 

uiiiiitiiiiiimiiiiiiiiiiiiiniiiiiiiiiiiiiiimiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiuiiiiimiiiiiiiiiiiiiiiiiiiiiiiic  | 

[diamond  DRILLS  1 1 

I  Hand  Power,  Horse  Power,  Gasoline,  Steam,  |  I 

I  Air,  Electricity.  Send  for  Catalog  No.  5.  11 

I  STANDARD  DIAMOND  DRILL  COMPANY  I  | 


I  745  FIRST  NATIONAL  BANK  BUILDING,  CfflCAGO.  U.  S.  A  |  | 


Cores  that 
“Tell  the  Story” 

When  you  want  a  perfect  core — a 
core  that  tells  just  what’s  under  the 
surface — and  want  it  at  a  very  rea¬ 
sonable  price — get  it  with  a 

Dobbins  Core  Drill 

Compact — very  powerful — drills  to 
any  practical  depth. 

Head  swings  to  drill  at  angles  up  tO 
45®.  Easily  portable — opierates 
with  gasoline  or  steam  engine  or 
electric  motor  as  desired. 

Complete  catalog  on  request. 

The  Dobbins  Core  Drill  Co. 

149  Broadway,  N.  Y. 
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You  Can  Drill  More 
and  Longer  with 
a  “Wood”  Rock  DriU 

There’s  a  reason  why  one  type  of  rock  drill  is 
better  than  another. 

One  reason  for  Wood  Rock  Drill  eflSciency  is 
the  Vanadium  Tungsten  Iron  used  in  its  con¬ 
struction. 

You  know  the  difference  between  cast  iron  and 
Vanadium  Tungsten  Iron,  don’t  you7 

Let  us  give  you  details.  Write  for  the 
Wood  Catalog. 

muob  iSriU  ISIotrlts 


Dale  Avenue 


Paterson,  N.  J. 


Western  Machinery  A  Mfg.  Co.^Denver,  Colo. 
Joshua  Hendy  Iron  Works,  San  Francisco,  Calif. 
J.  B.  Wallis,  Jr.,  Ashle^Penn. 

Fairbanks,  Morse  4  Co.  {  sSS*aSe.  Wash. 


for  Placer  Gold  Testing.  In  advance  of  11 
dredge;  Mineral  Prospecting  for  Lead,  Zinc,  In 

Coal,  Copper,  etc.;  Oil,  Gas,  Iff 

- —  and  Water  Well  Drilling;  l[J 

Blast  Holes  in  Cement  In 

and  Stone  Quarries.  Equip-  |t1 

ped  with  steam  engine,  gw  IN 

or  electric  motors.  In  writ-  IH 

ing  specify  class  of  work  you  Im 
are  interested  in.  11 

I  KEYSTONE  DRILLER  || 

COMPANY  IQ 
;  BEAVER  FALLS,  PA.  I|i 
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I  Buyers  Cyclopedia  | 


Acid,  Sulphuric 

American  Zinc  &  Chemical  Co.;  Langeioth,  Penn. 
American  Zinc,  Lead  &  Smelting  Co.,  55  Congress 
St.,  Boston,  Mass. 

Granby  Mining  &  Smelting  Co.,  Suite  1710,  Third 
National  Bank  Bldg.,  St.  Louis,  Mo. 

Agent :  Robert  W.  Conklin,  165  Broadway,  New 
York,  N.  Y. 

Hegeler  Zinc  Co.,  The,  Danville,  Ill. 

Illinois  Zinc  Co.,  Peru,  Ill. 

Matthiessen  &  Hegeler  Zinc  Co.,  La  Salle,  III. 
New  Jersey  Zinc  Co.,  55  Wall  St.,  New  York. 


Agitators 

American  Rapid  Cyaniding  Co.,  Detroit,  Mich. 
Consists  of  long,  inclined  steel  launder,  in 
which  revolve  shafts,  running  longitudinally, 
carrying  a  great  numl^r  of  blades.  The  purpose 
is  to  give  a  great  number  of  agitations  per  min¬ 
ute,  and  to  increase  aeration  and  oxygenation. 
Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 

Branches :  New  York  and  London,  England. 
MacDonald,  B.,  Heilman  Bldg.,  Los  Angeles,  Cal. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Automatic  and  continuous  cyanide  slime  ^Iter. 


Amalgamators 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Lane  Mill  &  Machinery  Co.,  Los  Angeles,  Calif. 
Morse  Bros.  Mach.  &  Supply  Co.,_penver,  Colo. 


Assayers 

Baker  &  Co.,  Inc.,  Newark,  N.  J. 

Ledoux  &  Co.,  Inc.,  99  John  St.,  New  York. 


Attorneys,  Patent 

Norris,  James  L.,  Norris  Bldg.,  Washington,  D.  C. 


Balances 

Ainsworth  &  Sons,  Wm.,  Denver,  Colo. 

Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Analytical,  assay,  button  balances,  made  by 
Keller,  Ainsworth,  Troemer,  Thompson,  Otre- 
llng,  Voland,  Becker,  Sartorlus  and  Kern. 
Elmer  &  Amend,  205-211  Third  Ave.,  New  York. 

Branch :  Pittsburgh,  Penn. 

Thompson  Balance  Co.,  Denver,  Colo. 

Troemner,  Henry,  911  Arch  St.,  Phlla.,  Penn. 


Belting,  Conveyor 

Boston  Belting  Co.,  Boston,  Mass. 

Dick,  Ltd.,  R.  &  J.,  Passaic,  N.  J. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

All  sizes,  grades  and  weights.  "Longlife’’  and 
"Maxecon”  rubber. 

Robins  Conveying  Belt  Co.,  New  York. 


Belting,  Elevator 

Dick,  Ltd.,  R.  &  J.,  Passaic,  N.  J. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

All  sizes,  grades  and  weights  rubber. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 

"Spartan,”  water,  steam,  oil  and  heat  resisting. 
Schieren  Co.,  Charles  A.,  New  York  City. 
"Duxbak.”  Moisture-resisting  leather. 


Belting,  Transmission 

Dick,  Ltd.,  R.  &  J.,  Passaic,  N.  J. 

"Dick  belt,  the  waterproof  belt.” 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

All  sizes,  grades  and  weights  rubber. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass. 

"Spartan,”  water,  steam,  oil  and  heat  resisting. 
Schieren  Co.,  Charles  A.,  New  York  City. 
"Duxbak.”  Moisture-resisting  leather. 


Blowers 

Connersvllle  Blower  Co.,  The,  Connersvllle,  Ind. 
Rotary  positive  type.  Two  impellers,  balanced 

Hendrie  &  BoltholT  M.  &  S.  Co.,  Denver,  Colo. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Blowers,  Centrifugal 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
'Turbo-blowers  for  blast,  smoke  and  converter 
work.  All  pressures  and  volumes. 


Boiler  Tube  Cleaners 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Boilers 

Hendrie  &  Bolthoff  M,  &  S.  Co.,  Denver,  Colo. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Books,  Technical 

McGraw-Hill  Book  Co.,  Inc.,  239  West  39th  SL. 
New  York.  Branches:  London  and  Berlin. 


Boots  and  Shoes 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 
White  rubber  mining  boots  and  shoes. 
(Red  line  around  top.) 


Brake  Blocks,  Asbestos 
Johns-Manvllle  Co.,  H.  W.,  New  York. 

Brick,  Fire 

Harblson-Walker  Refractories  Co.,  Pittsburgh,  Pa. 

Bridges,  Ore  Handling 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Penn  Bridge  Co.,  Beaver  Falls,  Penn. 

Bridges,  Suspension 

Roebling’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Buckets,  Elevator 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Buckets,  Orange  Peel  and  Clam  Shell 

Industrial  Works,  Bay  City,  Mich. 

Designed  for  quick  attachment  or  removal. 


Cables,  Insulated  Telephone 

Stromberg-Carlson  Telephone  Mfg.  Co.,  Roches¬ 
ter,  N.  Y. 

Cableways 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Roebling’s  Sons  Co.,  John  A.,  'Trenton,  N.  J. 


Use  this  Cyclopedia 
when  you  order  ma¬ 
chinery  or  supplies  for 
your  mine,  mill  or 
smelter. 

It  should  contain 
everything  that  you 
use. 

If  you  don’t  see  what 
you  want  here,  write  us. 
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Cages,  Hoisting 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ottumwa  Iron  Works,  Ottumwa,  Iowa. 


Calcium  Carbide 

American  Carbolite  Sales  Co.,  Duluth,  Minn. 
Warehouses  in  principal  cities. 


Carbons  and  Bortz 

Levine,  Abr.,  35  Nassau  St.,  New  York. 


Cars,  Ore 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 
Atlas  Car  &  Mfg.  Co.,  Cleveland,  Ohio. 
Sanford-Day  Iron  Co.,  Knoxville,  Tenn. 


Cement,  Heat  Resisting 

Johns-Manville  Co.,  H.  W.,  New  York. 


Cement,  Iron 

Johns-Manvllle  Co.,  H.  W.,  New  York. 

Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 

In  1-,  5-,  10-  and  25-lb.  cans. 

"Smooth-On”  Iron  cements,  metallize,  and  be¬ 
come  part  of  metal  to  which  applied. 


Cement,  Pipe  Joint 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Chains,  Transmission 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Chemicals 

Elmer  &  Amend,  205  Third  Ave.,  New  York. 
General  Chemical  Co.,  25  Broad  St.,  New  York. 
Roessler  &  Hasslacher  Chemical  Co.,  New  York. 
Solvay  Process  Co.,  Syracuse,  N.  Y. 


Circuit  Breakers,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Classifiers 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

“Akins”  spiral  revolving  in  Inclined  trough. 
Colorado  Iron  Works  Co.,  Denver,  Colo.,  U.  S.  A. 
Deister  Machine  Co.,  Ft.  Wayne,  Ind.,  U.  S.  A. 
No.  1  London  Wall  Bldgs.,  London,  E.  C. 
Capacity  on  60-mesh,  20  tons  per  24  hr. 
Cast-iron  barrel  containing  staggered  inverted, 
hollow-slotted  cones,  acting  as  baffies.  Incom¬ 
ing  water  takes  fines  to  top,  coarse  material 
sinking. 

Denver  Engineering  Works  Co.,' Denver,  Colo. 
"Richards”  pul^tor  for  table  feed;  "Ovoca” 
for  sand  slime  separation. 

Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Compressors,  Air 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  III. 

Fuel  oil,  gas,  steam  power  driven. 

Hendrie  &  Boltlioff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Branches :  Boston,  Birmingham,  Butte,  Cleve¬ 
land,  Chicago,  Denver,  Duluth,  El  Paso,  Knox¬ 
ville,  Los  Angeles,  Philadelphia,  Pittsburgh,  St. 
Louis,  Seattle,  Salt  Lake  City. 

"Imperial,”  "Ingersoll-Rogler,”  "Turbo” — all 
sizes,  pressures,  types.  Stationary  and  portable. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 

Norwalk  Iron  Works  Co.,  South  Norwalk,  Conn. 
Size  to  suit  work. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Steam  and  power  drive. 

Tandem  compound  Corliss,  angle  compound, 
belt  or  motor  drive,  portable,  underground  mo¬ 
tor  driven. 


Concentrators,  Table 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 
Butchart,W.  A.,  607  Mercantile  Bldg.,  Denver, Colo. 
Concentrating  tables  and  rlffie  system  for  heavy 
tonnages  of  unclassified  material. 

Deister  Concentrator  Co.,  ’Tlie,  Ft.  Wayne,  Ind. 
Branches:  1718-1720  California  St.,  Denver; 
75  Fremont  St.,  San  Francisco. 

Prices  on  application. 

Deister  No.  3  slimer  for  fines  and  slimes  in 
either  single-  or  double-deck  type ;  Deister  No. 
4  for  sands  either  roughing  or  finishing,  classi¬ 
fied  or  unclassified,  in  single-deck  type  only ; 
Deister  No.  5  for  coarse  and  fine  classified  sands 
In  either  single-  or  double-deck  type.  Over- 
strom  table  for  fine  and  coarse  feeds  has  large 
capacity  for  roughing  or  finishing  in  either 
single-  or  double-deck  type.  Head  motion 
and  under  construction  for  all  tables  designed 
to  reduce  upkeep  and  operating  costs.  Table 
makes  more  than  one-product  concentrate  if 
desired. 

Deister  Machine  Co.,  1933-2003  E.  Wayne  St.,  Ft. 
Wayne,  Ind.,  U.  S.  A.  No.  1  London  Wall  Bldgs., 
London  Wall,  E.  C. 

Prices  on  application. 

Single-  or  double-deck  Deister  "Simplex”  sand 
concentrators,  standard  size ;  single-  or  double¬ 
deck  Deister  "Simplex”  slime  concentrators ; 
single-  or  double-deck  Deister  "Simplex”  sand 
concentrators,  large  size ;  Deister  multiple-deck 
tilting  slimers,  6-  or  12-deck  type ;  Deister  cone 
baffie  classifier ;  Deister  patented  plateau  and 
riffling  system  for  all  types  of  shaking  tables. 
Double-deck  tables  save  mill  room,  launders, 
conveyors  and  power. 

Agents :  William  L.  Reeder,  410  Consolidated 
Building,  Johannesburg,  South  Africa ;  Takata 
&  Co.,  2  Yelraku-cho,  Nichome,  Kojlmachi-ku, 
Tokyo,  Japan. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 

"Isbell”  takes  unclassified  feed. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Card  concentrators. 

James  Ore  Concentrator  Co.,  Newark,  N.  J. 

Mine  &  Smelter  Supply  Co.,  The,  Salt  Lake  City, 
Utah.  Branches :  Denver,  El  Paso,  New  York. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Condensers 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
Worthington,  Henry  R.,  115  Bway.,  New  York. 


Conduit,  Fiber 

Johns-Manvllle  Co.,  H.  W.,  New  York. 


Conduit,  Underground 

Johns-Manville  Co.,  H.  W.,  New  York. 


Contractors,  Diamond  Drilling 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Modem  outfits  and  skilled  operators  ready. 
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HOLLOW 

I  Rock  Drill  Steel 

I  SOLID  I 

Rock  Drill  Steel  | 

I  Hexagon,  Octagon,  Quarter-  j 
I  Octagon,  Round  and  Cruciform.  | 

I  A.  MILNE  &  COMPANY  | 

I  (Established  1887)  i 

I  745  Washington  St,  New  York  8  Oliver  Su  Boston,  Mass,  | 

I  Chicago  Branch:  550  Washington  Boulevard,  Chicago,  111.  | 

I  Sole  and  Direct  Representatives  for  the  United  States  and  Canada.  1 
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I  NICHOLS  COPPER  CO.  | 

I  25  Broad  St,  New  York  | 

I  COPPER  REFINERS  I 

S  E 

3  = 

I  Consignments  of  Ores,  Mattes  and 
I  Blister  Copper  Solicited 

[copper  sulphate] 
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TRADE  MARK 


Write  for  our 
Descriptive  Pamphlets. 

Correspo.tdenee  Invited. 


FERRO  ALLOYS,  METALS  and  ORES  | 


Tunfsten 

M 

Tunysten 

S 

Fluor spa 

Molybdenum 

E 

Molybdenum 

u 

French  Chalk 

Chroma 

-Silicon 

T 

Chromium 

N 

D 

Graphito 
-Talc  Pencils 

Vanadium 

A 

Anti- 

8 

1 

and  all 

Phosphorus 

L 

FrtcUon 

E 

Foundry 

Tan 

$ 

Manganese 

S 

Raguisites 

J 

I  GEO.  G.  BLACKWELL,  SONS  &  CO.,  Ltd.  | 
I  The  Albany,  Liverpool,  England.  | 

1  Manufacturers,  Metallursrista,  Mine  Owner*.  Merchant*.  | 
I  WORKS:  Gamton  Dock*.  | 

I  CODES:  A.  B.C.,Moreing  &  Neal,  Llebers  and  Western  UniOD.  | 


Perforated  Steel 
for  Ore  Screens 

I  TROMMEL  SECTIONS  made 
I  of  our  HOMO  Steel  will  outlast 
I  the  ordinary  kind  and  save  you 
j  time  and  money- 

I  HOMO  Steel  is  a  trade  name 
I  adopted  by  us  for  a  special  grade 
I  that  is  made  to  our  specification. 
I  It  is  good  for  any  heavy-duty 
I  screens  (not  furnished  lighter  than 
I  No.  20  gauge). 


i  STAMP  MILL  SCREENS 

I  Do  you  wish  to  improve  upon  your  pres- 
j  ent  screens?  We  would  like  to  help 
I  you  do  it  if  you  will  give  us  the  chance, 
j  Tell  us  what  kind  of  screens  you  are 
I  now  using  and  if  we  can  offer  any  sug- 
!  gestion  of  value  it  will  cost  you  nothing 
j  — You  will  not  be  wearied  by  letters  of 
I  solicitation. 

i  THE  HARRINGTON  &  KING  SCREENS 
j  Stand  for  Accuracy  and  Endurance. 

I  The  Harrington  &  King 
I  Perforating  Company 

I  New  York  Office,  114  Liberty  Street 

j  620  No.  Union  Avenue,  Chicago,  Ill.,  U.  S.  A. 
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Converters,  Electric  Rotary 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Converters,  Horizontal  and  Vertical 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 


Conveyors,  Belt 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 

Rohlns  Conveying  Belt  Co.,  New  York. 

Stephens- Adamson  Mfg.  Co.,  Aurora,  Ill. 

“Unit  Carrier”  operates  for  long  time  on  grease 
originally  packed  in  bearings  at  factory  and 
requires  minimum  of  attention.  Entire  steel 
construction  combines  strength  and  light  weight 
with  great  flexibility  and  range  of  adjustment. 
See  advertisement  on  inside  front  cover  for 
branch  ofilce  addresses. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Couplings,  Air  Hose 

Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 
Twelve  sizes  and  types.  "Neverleak." 

All  sizes  interchangeable.  Made  to  resist  rust 
and  acid.  No  threads. 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

%"  and  1"  hose.  No  springs  or  threads. 


Coverings,  Pipe  and  Boiler 

.Tohns-Manville  Co.,  H.  W.,  New  York. 


Cranes,  Locomotive 

Industrial  Works,  Bay  City,  Mich. 

Five  to  160  tons  cap.  Steam,  electric,  gasoline. 


Cross-Trees,  Wood 

National  Tank  &  Pipe  Co.,  Portland,  Oregon. 


Crossings,  Railway 

Cincinnati  Frog  &  Switch  Co.,  Cincinnati,  Ohio. 


Crucibles,  Graphite 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


Crusher  Parts 

Standard  Steel  Works  Co.,  Morris  Bldg.,  Phila¬ 
delphia,  Penn.  Branches :  New  York,  Pitts¬ 
burgh,  Richmond,  Chicago,  St.  Louis,  St.  Paul, 
San  Francisco,  Portland,  Mexico  City. 


Crushers 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Bacon,  Earle  C.,  Havemeyer  Bldg.,  New  York. 
Braun  Corporation,  The,  Los  Angeles,  Calif. 

Laboratory  steel  frame  jaw  crushers. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Cal. 
Buchanan  Co.,  Inc.,  C.  G.,  New  York. 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Jaw  crushers  and  rolls  in  many  sizes. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
Jaw  type. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Kent  Mill  Co.,  10  Rapelyea  St.,  Brooklyn,  N.  Y. 

Revolving  concave  ring.  Rolls  track  inside. 
McLanahan-Stone  Mach.  Co.,  Hollidaysburg,  Pa. 
Sizes  18x16  to  36x72  in.  Cap.  5  to  300  tons 
per  hour. 

Single  roll.  Wide  range  of  adjustment. 

Agents:  Penna.  Crusher  Co.,  Phlla.,  Penn. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Smith  Eng.  lA’ks.,  319.5  Locust  St.,  Milwaukee,  Wis. 
"Telsmlth”  primary  breakers.  Rigid  shaft  type 
with  short  frame  and  parallel  stroke.  Gyratory. 
Sturtevant  Mill  Co.,  Boston,  Mass. 

Roll  and  jaw  types. 

Traylor  Engineering  &  Mfg.  Co.,  Allentown,  Penn. 
Twenty-two  sizes,  flne  and  coarse  gyratory. 
Sizes  10x7  to  84x60  in.,  Blake  type  jaw.  Stand¬ 
ard  and  special  sizes  to  72x36-ln.  roll  crushers. 
Wehb  City  &  Carterville  Foundry  &  Machine 
Works,  Webb  City,  Mo. 

Roll  type,  designed  for  ready  accessibility. 


Cups,  Grease  (See  “Grease  Cups”) 


Cyanide 

Roessler  &  Hasslacher  Chemical  Co.,  New  York. 


Diamonds,  Black  (See  “Carbons  and  Bortz”) 


Dredges 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Marion  Steam  Shovel  Co.,  Station  D,  Marlon,  0. 

All  lizes  and  types  for  placer  mining. 

New  York  Eng.  Co.,  2  Rector  St.,  New  York. 
Union  Construction  Co.,  San  Francisco,  Calif. 
Yuba  Construction  Co.,  The,  San  Francisco,  Calif. 


Drilling,  Core 

Pennsylvania  Drilling  Co.,  Pittsburgh,  Penn. 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 


Drills,  Churn 

Keystone  Driller  Co.,  Beaver  Falls,  Penn. 
Union  Construction  Co.,  San  Francisco,  Calif. 


Drills,  Core 

Dobbins  Core  Drill  Co.,  The,  149  Broadway, 
New  York. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 

Calyx — cores  1%  to  18%".  Depths  to  4,000  ft. 
Sullivan  Machinery  Co.,  (Chicago,  Ill.,  U.  S.  A. 


Drills,  Diamond 

Standard  Diamond  Drill  Co.,  745  1st  Nat.  Bank 
Bldg.,  Chicago,  Ul. 


Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Cores  removed  of  any  size  to  any  depth. 


Drills,  Electric 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 


Drills,  Hammer 

Chicago  Pneumatic  Tool  Co.,  Chicago,  Ill. 
Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 

Four  sizes  hand-  and  self-rotating  sinkers,  35 
to  75  lb.  weight. 

New  valve  on  stopers  designed  to  give  high  effi¬ 
ciency,  speed  and  low  repairs.  Drills  for  slop¬ 
ing,  sinking,  drifting,  block-hoiing  and  every 
mining  requirement. 

Cochise  Machine  Co.,  Los  Angeles,  Calif. 

Denver  Rock  Drill  Mfg.  Co.,  Denver,  Colo. 
Electric  driven.  A  self-contained,  direct-con¬ 
nected  motor  and  cylinder  unit.  Includes  small 
electric-driven  air  compressor  and  a  water  tank. 
Compressor  merely  supplies  air  for  cleaning 
hole  and  to  maintain  pressure  in  water  tank. 
Require  3-phase,  60-cycle  current.  Internal 
reduction  gear  transmits  power  to  drill.  Screw 
and  shell  feed.  Hammer  strikes  1,200  blows 
per  minute  and  may  be  stopped  instantly 
without  shutting  off  electric  current. 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

All  sizes  and  weights  to  145  lb. 

Have  combination  piston,  valve  and  hammer. 
For  sloping,  sinking  and  all  mining  purposes. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
"Jackhamers,"  self-rotating,  hammer  drill,  for 
every  mining  operation.  Unmounted  for  down 
holes,  mounted  for  light  drifting,  also  with 
Leyner  water  device.  "Leyner-Ingersoll"  wa¬ 
ter  drills  for  drifting,  mining,  tunneling.  "But¬ 
terfly”  type.  "Stopehamers”  “BC”  and  "CC" 
for  raising,  sloping,  etc. 

McKiernan-Terry  Drill  Co.,  230  Bway.,  New  York. 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Whitcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 


Drills,  Piston 

Chicago  Pneumatic  Tool  Co.,  Chicago,  Ill. 

Cochise  Machine  Co.,  Los  Angeles,  Calif. 
Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

All  sizes  and  weights. 

For  use  with  air  or  steam. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
“Butterfly,”  "Sergeant,”  "Electric  Air.”  All 
sizes. 

Sullivan  Machinery  Co.,  Chicago,  IlL,  U.  S.  A. 
Wood  Drill  Works,  Paterson,  N.  J. 

Nine  sizes. 


Drills,  Prospecting 

Ingersoll-Rand  Co.,  11  Broadway,  New  York. 

New  York  Eng.  Co.,  2  Rector  St.,  New  York. 
Rotation,  sinking  of  casing,  recovery  of  mate¬ 
rial  accomplished  at  same  time  with  “Empire.” 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 


Dryers,  Ore 

American  Process  Co.,  68  William  St.,  New  York. 

Especially  designed  and  built  for  all  materials. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Dust  Protectors  (See  Respirators) 


Elbows,  Pipe 

Jefferson  Union  Co.,  Lexington,  Mass. 


Elevators,  Bucket 

Stephens- Adamson  Mfg.  Co.,  Aurora,  Ill. 

See  advertisement  on  inside  front  cover  for 
branch  office  addresses. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Employees 

Business  Men's  Clearing  House,  Denver,  Colo. 

Mechanics,  mill  men — sent  to  all  parts  of  world. 
Mines  Technical  Agency,  Washington  Bldg.,  Los 
Angeles,  Calif. 

Managers,  engineers,  millmen  furnished. 


Engines,  Gas  and  Gasoline 
Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Engines,  Oil 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Lyons-Atlas  Co.,  Indianapolis,  Ind.,  U.  S.  A. 
Diesel.  Vertical,  4-cycle  units,  300  to  1,000  hp. 
Self-contained  power  plant,  operating  on  crude 
oil.  Saves  space  by  eliminating  boiler  plants. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
National  Transit  Co.,  Oil  City,  Penn. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 


Engines,  Steam 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Exhausters 

Connersvllle  Blower  Co.,  'The,  Connersvllle,  Ind. 
Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 


Extinguishers,  Fire 

Johns-Manville  Co.,  H.  W.,  New  York. 


Feeders,  Ore 

Stephens-Adamson  Mfg.  Co.,  Aurora,  III. 

“S-A"  steel  apron  feeder;  also  rotary,  recipro¬ 
cating,  grizzly,  etc. 

See  inside  cover  for  branch  office  addresses. 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Filter  Bags 

Filter  Fabrics  Co.,  Salt  Lake  City,  Utah. 


Filter  Cloth,  Metallic 

Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 


Filters 

Colorado  Iron  Works  Co.,  Denver,  Colo. 
“Portland”  continuous  revolving  drum.  For 
cyanide  slimes,  flotation  concentrates,  etc. 
Kelly  Filter  Press  Co.,  Salt  Lake  City,  Utah. 
Moore  Filter  Co.,  115  Broadway,  New  York. 
Vacuum  process. 

Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Sizes  5  to  200  tons  per  day. 

Automatic.  For  cyanide  slimes,  clay,  salt,  bi¬ 
carbonate  soda,  and  for  dewatering  flotation 
concentrate. 

Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 
Pressure  leaf  type.  Convenient  to  operate. 


Fire  Forcing  Presses 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Flange  Presses 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Flanges,  Pipe 

Jefferson  Union  Co.,  Lexington,  Mass. 
Sizes  1  to  10  in.  Two  styles. 
Designed  for  pressures  up  to  3000  lb. 


Flotation  Cell  Bottoms 

Filter  Fabrics  Co.,  Salt  Lake  City,  Utah. 


Flotation  Oils 

Pensacola  Tar  &  Turpentine  So.,  Gulf  Point,  Fla. 


Flotation,  Oil 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Portland  filter  for  dewatering  concentrates. 
Minerals  Separation  American  Syndicate  (1913), 
Ltd. — Sole  Agents :  Beer,  Sondhelmer  &  Co.,  61 
Broadway,  New  York.  '  Chief  Engineer,  E.  H. 
Nutter,  Merchants'  Exchange  Bldg.,  San  Fran¬ 
cisco. 

Separates  sulphide  minerals  from  gangue. 
Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
Dewaterer  and  dryer  of  flotation  concentrate. 


Forges 

Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 

Oil-fired  for  drill  steel.  Send  for  catalog. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Monarch  Eng.  &  Mfg.  Co.,  Baltimore,  Md. 


Framers,  Timber 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Frogs  and  Switches 

Cincinnati  Frog  &  Switch  Co.,  Cincinnati,  Ohio. 


Furnaces,  Assay 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
"Case”  patent.  One-,  two-  or  three-muffie  de¬ 
sign  unit  system,  low-pressure  air. 

Mine  &  Smelter  Supply  Co.,  The,  Salt  Lake  City, 
Utah.  Branches :  Denver,  El  Paso,  New  York. 
"Massco”  oil-burning.  Designed  for  small  con¬ 
sumption  of  oil.  Oxidizing  or  reducing  atmo¬ 
sphere  maintained  by  dampers. 


Furnaces,  Bullion  Melting  , 

Braun  Corporation,  The,  Los  Angeles,  Calif, 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Cal. 
Denver  Fire  Clay  Co.,  Denver,  Colo.,  U.  S.  A. 
"Case”  patent.  Oil-fired,  low-pressure  air, 
high  temperatures  quickly  attained. 

Send  for  catalog. 

Monarch  Engineering  &  Mfg.  Co.,  Baltimore,  Md. 


Furnaces,  Mechanical  Roasting 
Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Dwight  &  Lloyd  Sintering  Co.,  Inc.,  N.  Y.  City. 
General  Chemical  Co.,  Herreshoff  Furnace  Dept. 
B,  25  Broad  St.,  New  York,  N.  Y. 

Ten  sizes,  5  to  7  hearths,  381  to  1925  sq.ft, 
hearth  area. 

Cylindrical  steel  shell  contains  vertically  super¬ 
imposed  hearths.  By  rahble  arms  operated  from 
central  vertical  shaft,  roasting  ore  travels  from 
center  of  top  hearth,  down  through  lower  ones, 
discharging  from  rim  of  lowest.  Heated  air  for 
combustion  travels  upward. 

Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Wedge  Mechanical  Furnace  Co.,  115  Chestnut  St., 
Philadelphia. 

Varying  stock  sizes,  number  of  hearths  and 
hearth  areas. 

Hearths  placed  one  above  the  other  vertically, 
all  enclosed  in  suitable  shell.  Vertical  shaft 
revolves  In  center,  raking  ore  on  hearths,  by 
rabbles  and  teeth  attached  to  arms  Ore  travels 
through  furnace  from  top  to  bottom.  To  correct 
Inequalities  in  the  supply  of  heat,  combustion 
gases  pass  through  heating  chambers  between 
hearths,  as  well  as  to  hearths  themselves.  Ex¬ 
ternal  fireboxes  communicate  with  the  heating 
chambers  through  flues.  Central  shaft  designed 
to  be  accessible. 


Furnaces,  Smelting 

Colorado  Iron  Works  Co.,  Denver,  Colo. 
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Repair  Porous 
Castings 

with 

SMOOTH-ON 

Iron  Cement  N-3 


Just  What  You  Need  in 
The  Mine 

Pumps,  engines,  air  drills  or  anything  made  of 
metal  that  leaks  in  the  joints  or  because  of  porous 
metal  can  be  permanently  repaired  with  Smooth- 
On  Iron  Cement  No.  3. 

Repairs  can  be  made  in  a  very  few  minutes  and 
in  most  cases  without  shutting  down  the  equip¬ 
ment. 

Free  Instruction  Book 

Every  one  of  the  hundreds  of  uses  for  Smooth-On  is 
osplalned  In  Smooth-On  Instruction  Book  No.  15.  • 

Write  for  your  free  copy  today. 

Smooth-On  Mfg.  Co. 

Jersey  City  N.  J.,  U.  S.  A. 
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I  Innovations  —  are  usually  | 

i  viewed  with  doubt,  though  the  I 

LUNKENHEIMER 
I  “CLIP”  GATE  VALVE  1 


by  more  than  twenty 
years  of  satisfactory 
service  and  a  constant¬ 
ly  increasing  demand, 
proves  its  practicabil¬ 
ity. 

The  di^erences  from 
the  ordinary  type  of 
Gate  Valve  still  remain 
innovations,  and  the 
successful  service  has 
proven  the  merits  we 
claim  for  them. 

The  steel  “clip” 
which  secures  the  hub 
to  the  body,  adds 


strength  and  rigidity 
to  the  valve  and  facil¬ 
itates  taking  ap^  for 
cleaning  or  repairs. 

Has  but  few  internal 
movable  parts,  viz.: 
stem  and  single,  sharp- 
tapered,  double-faced 
disc. 

Indestructible  joint 
between  body  and  hub. 

Made  with  Iron 
Body  in  sizes  as  small 
as  §-inch  and  has 
bronze  inserted  seats. 


For  handling  cyanides  and  other  acids  which  attack  bronze,  it 
is  furnished  in  “all  iron.” 

Material  and  workmanship  of  “Lunkenheimer  Quality.” 

Try  them — you’ll  adopt  them. 

i!£  LUNKENHEIMER 

—“QUALITY".— 

Largest  Manufacturers  of 
High  Grade  Engineering  Specialties 
in  the  World 

CINCINNATI 

New  York  Chicago  Boston  London 

Awarded  Medal  of  Honor  Panama-Pacific  International 
5-5-20  Exposition  and  Grand  Prize  Panama-Califomia  Exposition. 


ALBANY  GREASE 

Reduces  the  cost  of  general  mine  lubrication  with¬ 
out  affecting  eflBciency  of  your  compressor,  fans, 
hoists,  winding  machine,  engines,  etc.  You  can 
try  a  quantity  of  Albany  Grease  and  an  Albany 
Cup  at  our  expense.  Write  now. 

ALBANY  LUBRICATING  CO.,  New  York 


I 


liiiiiiiiiiiiiiiiiiiiiiiiiiiMiMiiiMiiiiiiiiitiniiMiiiiitiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiiiiiiiiu 


Automatic 

Improved 

For  All 
Materials 


DRYERS 


Economical 
Efficient 
Creat  Capacity 
American 
Process  Co 
88  Williitn  St 
NEW  YORK 


SHiMiiiuiiiiiiiiMiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiMiiiiMiiHiiuiiiiiiiiHiiiiiinnirtmiiiinrninu: 

I  JEFFERSON 


For  ALL  Mine  Purposes  i 

Wherever  you  have  use  for  unions  there  | 
ia  a  style  and  size  of  = 

JEFFERSON  UNION  I 

to  meet  your  conditions  satisfactorily.  i 

Find  out  about  the  special  Iron-to-Iron  i 
Ball  Joint  Jefferson  L'nions  for  cyanide  1 

plant  pipe  lines.  1 

At  your  jobbers  or  write  us  direct.  | 

The  JetfersonUnionCo., Lexington,  Mass.  I 

lU  N  lO  N  Sl 


HiiiiiniiiiiiiititiitiitiiiiitiiiiiiiiiniiiiiiiiiniiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiMiiiiiiiiiiiitMiMtniMiiiiiitiiiiiiiitMiiiimiiiiiintiiiiiii; 


SniiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiniiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiMiiiiiiniiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiio 

I  Automatic  Selective  Proportional  Unloaders  I 

I  are  found  exclusively  on  the  | 

I  Norwalk  Compressor! 

I  These  improvements  mark  a  new  era  in  compressor  construction.  They  | 

gain  the  instant  and  1 
favorable  attention  of  i 
all  skilled  engineers.  | 
For  the  usual  hackney-  S 
ed  claims  of  economy,  E 
durability  and  efficiency,  | 
let  our  forty  years’  ex-  = 
perience  be  an  assur-  = 
ance  of  adequate  and  i 
discerning  attention  to  = 
every  feature.  = 

I  The  Norwalk  Iron  Works  Company  | 

I  South  Norwalk  Connecticut  | 

.iiiiiiiiiiniiiniintnniliiiliiniiniiiiiMiMiiHiiiitiiiiiTiiiiitiitiniiiiTiiniiiiiintinniiiiiiiiniitiiTiininiiiininiiiininnmmiiTiitmiiiiit: 


. . . 


Class  N-SO  “Chicago  Pneumatic’'  Compressor. 
Stationary  or  Portable. 


Fud  OQ  Driven  I 
Conqyressors  | 
combining  | 
the  superior  merits  | 
of  our  I 

“GIANT*  I 
ENGINE  { 

end  I 

“CHICAGO  I 
PNEUMATIC”  I 
COMPRESSOR  I 


“Chicago  Pneumatic’’  compressors  are  built  in  Over  300  sizes  and 
styles  for  operation  by  steam,  belt,  short  belt  with  idler,  gasoline  or  fuel 
oil  enmne,  or  direct  motor  drive  in  capacities  up  to  5,000  feet  of  free  air 
per  minute.  Ask  for  Compressor  Bulletins. 


I  CHICAGO  PNEUMA'nC  TOOL  CO.  | 

I  1036  Fisher  Bldg.  Branches  Everywhere  52  Vanderbilt  Ave.  = 
I  Chicago  New  York  i 
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Morse  Bros.  Mach.  &  Supply  Co.,  Denver,  Colo. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 

Fuses 

Johns-Manrllle  Co.,  H.  W.,  New  York. 

Fuses,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Gaskets 

Johns-Manville  Co.,  H.  W.,  New  York. 

Gas  Producers 

Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio. 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Gas  Purifiers 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Gears 

Philadelphia  Gear  Works,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address :  “Philagear." 

All  sizes. 

Ail  descriptions  gear  cutting  and  wheels. 

Philadelphia  Gear  Works,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address:  “Philagear." 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 

Gears,  Double  Helical 

Caldwell  &  Sons  Co.,  H.  W.,  17th  St.  and  Web¬ 
ster  Ave.,  Chicago. 

Falk  Co.,  The,  Milwaukee,  Wls. 

Any  face  to  42"  ;  diameter  to  12  ft. 

Staggered  herringbone  teeth  with  continuous 
tooth  engagement.  Machine-cut  from  solid 
blanks. 

Gears,  Rawhide 

Philadelphia  Gear  Works,  1120  Vine  St.,  Phila¬ 
delphia.  Cable  Address:  “Philagear." 

Generators,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  £.  Pittsburgh,  Pa. 
Gloves,  Asbestos 

Johns-Manville  Co.,  H.  W.,  New  York. 

Graphite 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 
Grease 

Albany  Lubricating  Co.,  708  W'ashington  St., 
New  York.  Cable  Address :  “Oezrlc." 

Tallow  lubricating  compound  in  seven  consist¬ 
encies. 

Agents  in  all  principal  cities. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 

Grease  Cups 

Lunkenheimer  Co.,  The,  Cincinnati,  O.,  U.  S.  A. 

Grinders,  Ore 

Braun  Corporation,  The,  Los  Angeles,  Calif.  . 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Cal. 

Laboratory  machines  for  ore,  coke  and  coal. 
Sturtevant  Mill  Co.,  Boston,  Mass. 

Grinders,  Sample 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Sturtevant  Mill  Co.,  Boston,  Mass. 

Head  Frames,  Mine 

American  Bridge  Co.,  30  Church  St.,  New  York. 

Hoists,  Electric 

Allis- Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 

Ottumwa  Iron  Works,  Ottumwa,  Iowa. 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 
Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 
Branches:  New  York  and  Denver,  Colo. 

Any  size  or  capacity.  Designed  for  any  job. 
First  or  second  motion. 

Hoists,  Portable 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
“Little  Tugger*' — ^for  drill  coliunn,  bar  or  tim¬ 
ber  mounting. 

Hoists.  Steam 

Allis- Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Nordberg  Mfg.  Co.,  Milwaukee,  Wls. 

Ottumwa  Iron  Works,  Ottumwa,  Iowa. 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  TJ.  S.  A. 
First  motion  Corliss  and  geared  slide  valve  with 
automatic  cut-off. 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 
Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 

Hose,  Air 

Cleveland  Rock  Drill  Co.,  Cleveland,  Ohio. 

All  sizes. 

Plain  and  wire  wound  In  stock. 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Sizes  %-ln.  up. 

Constructed  with  canvas  on  outside  for  pro¬ 
tection  against  cuts.  Three  grades. 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 

plain  and  armored.  Fitted  with 
nipples  and  patent  coupler. 


Hose,  Metallic 

Johns-Manville  Co.,  H.  W.,  New  York. 

Hose,  Rubber 

Johns-Manville  Co.,  H.  W.,  New  York. 

Houses,  Steel  Shaft 

American  Bridge  Co.,  30  Church  St.,  New  York. 

Hydraulic  Accumuiators 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Instruments,  Surveying 

Ainsworth  &  Sons,  Wm.,  Denver,  Colo. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y. 
Branches :  New  York,  Washington,  Chicago, 
San  Francisco. 

Transits  and  levels. 

Berger  &  Sons,  C.  L.,  Boston,  Mass. 

Buff  &  Buff  Mfg.  Co.,  Boston,  Mass. 

Transits,  levels,  current  meters. 

Gurley,  W.  &  L.  E.,  Troy,  N,  Y.  Branch :  Mari¬ 
time  Bldg.,  Seattle,  Wash. 

Insulating  Materials,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Jackets,  Water 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 

Jigs 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Richards  pulsator  jigs  and  riffles. 

Laboratory  Machinery 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Braun-Knecht-Heimann  Co.,  San  Francisco,  Cal. 
Denver  Fire  Clay  Co.,  Denver,  Colo. 

Elmer  &  Amend,  205-211  Third  Ave.,  New  York. 
Sturtevant  Mill  Co.,  Boston,  Mass. 

Lamps,  Acetylene 

Milburn  Co.,  The  Alexander,  Baltimore,  Md. 
Simmons  Co.,  .Tohn,  110  Center  St.,  New  York. 
From  3-  to  12-hr.  capacity. 

Baldwin  and  Zar.  Cap  and  hand  styles. 

Wolf  Safety  Lamp  Co.,  74  Washington  St.,  N.  Y. 

Lamps,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Lightning  Arresters 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Line  Material,  Overhead 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Locomotives,  Compressed  Air 

Porter  Co.,  H.  K.,  410  Wood  St.,  Pittsburgh,  Pa. 

Locomotives,  Electric 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Locomotives,  Electric,  Storage  Battery 

Atlas  Car  Sc  Mfg.  Co.,  Cleveland,  Ohio. 
Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Locomotives,  Gasoline 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 

Whitcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 

Locomotives,  Steam 

Porter  Co.,  H.  K.,  410  Wood  St.',  Pittsburgh,  Pa. 

Branch :  30  Church  St.,  New  York. 

Vulcan  Iron  Works,  Wilkes-Barre,  Penn. 

Lubricants 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 
Lubricators 

Whitcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 

Mats  and  Matting 

Johns-Manville  Co.,  H.  W.,  New  York. 

Metals,  Noncorrosive 

International  Nickel  Co.,  The,  43  Exchange  Place, 
New  York. 

“Monel"  metal.  Tough  acid-resisting  alloy. 
Rods,  flats,  castings,  sheets,  strips  and  wire. 

Metals,  Perforated 

Erdle  Perforating  Co.,  Rochester,  N.  Y. 
Harrington  &  King  Perforating  Co.,  The,  620  N. 
Union  Ave.,  Chicago,  Ill.  Branch :  114  Lib¬ 
erty  St.,  New  York. 

All  sizes  and  shapes  of  perforations;  all  kinds 
and  thicknesses  of  metals. 

Screens  for  trommels,  stamp  mills,  jigs,  etc. 
Hendrick  Mfg.  Co.,  Carbondale,  Penn. 

Meters,  Electric  Current 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Mills,  Ball  and  Pebble 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hardlnge  Conical  Mill  Co.,  50  Church  St.,  New 
York.  Cable  Address :  Halhardlng,  N.  Y. 
Branches :  London,  Sall.sbury  House ;  Denver, 
W.  G.  Swart,  Consulting  Eniflneer. 

Sizes  made,  3',  4%',  6',  8',  10'.  Both  ball  and 
pebble  mills.  Capacities,  10  tons  per  day  up  to 
800  tons  per  day. 

Slow  speed  revolving  mills  for  intermediate  and 
fine  grinding,  employing  a  multitude  of  grind¬ 


ing  media,  either  balls  or  pebbles,  embodying 
the  Hardlnge  Patent  Conical  principle,  the 
cones  acting  as  a  classifler  both  of  energy  ex¬ 
pended  and  material  produced,  to  give  a  uni¬ 
form  product,  due  to  this  classifying  action 
without  the. use  of  screens,  grizzlies,  grates  or 
other  mechanical  attachments. 

Agents:  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co., 
Denver,  Colo.,  Sales  Agents  for  Colorado. 
Wyoming,  South  Dakota  and  Montana. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Traylor  Eng.  &  Mfg  Co.,  Allentown,  Penn. 
Williamson,  F.  O.,  Old  Colony  Bldg.,  Chicago,  Ill. 

Mills,  Chilean 

Lane  Mill  &  Machinery  Co.,  Los  Angeles,  Calif. 
Cable:  “Lanemill." 

Sizes:  5-,  7-  and  10-ft.  Capacities:  10,  20  and 
40  tons  per  24  hr. 

“Slow-speed"  Chilean  mills.  20-  and  40-ton 
mills  can  be  sectlonalized  for  transportation 
on  pack  animals. 

Wellman-Seaver-Morgan  Co.,  The,  Cleveland,  O. 
“Akron."  Three  sizes  from  10  to  160  tons  per 
24  hr. 

Mills,  Stamp 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

All  sizes  and  capacities. 

Complete  equipment. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 

Mills,  Tube 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

Denver  Engineering  Works  Co.,  Denver,  Colo. 
Traylor  Eng.  &  Mfg,  Co.,  Allentown,  Penn. 

All  sizes  and  capacities. 

Minerals  and  Ores,  Rare 

Foote  Mineral  Co.,  107  N.  19th  St.,  Phlla.,  Pa. 
Specialists  In  unusual  ores. 

Mixers,  Concrete 

Smith  Co.,  The  T.  L.,  1143  32nd  St.,  Milwaukee. 
Hand  batch  mixer  for  mines,  $120.  Power 
mixers,  all  sizes,  any  equipment. 

Molybdenum 

Prlmos  Chemical  Co.,  Prlmos,  Del.  Co.,  Pa.  Ca¬ 
ble  :  "Briquette,  Phlla."  Branches :  Vanadium, 
Lakewood  and  Empire,  Colo. ;  Dragoon,  Ariz. 
Agents :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 

Motor  Control 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
For  all  types  and  capacities  of  motors. 

Motor  Generator-Sets 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
Motors 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Netting,  Wire 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

“Hex"  poultry  netting.  Stack  netting  for 
locomotives. 

Catalog  No.  45. 

Roebling’s  Sons  Co.,  John  A,,  Trenton,  N,  J. 

Nickel 

International  Nickel  Co.,  The,  43  Exchange  Place, 
New  York. 

Oiled  Clothing 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

So’westers,  jackets,  apron  pants.  Rubber  goods 
for  abrasive  wear. 

Oils,  Flotation  (See  “Flotation  Oils”) 

Ore  Analyses 

Tlbby,  Benj.  F.,  419  Judge  Bldg.,  Salt  Lake  City, 
Utah. 

Ore,  Buyers  and  Sellers  of 

American  Metal  Co.,  New  York  City. 

Agents :  Henry  R.  Merton  &  Co.,  Ltd.,  London ; 
Metallgesellschaft,  Frankfort-on-the-Maln ;  Com- 
pania  des  Minerales  y  Metales,  Mexico  City  and 
Monterey  ;  Ore  Trading  Co.,  Ltd.,  Santiago,  Chile. 
American  Smelting  &  Refining  Co.,  120  Broad¬ 
way,  New  York. 

Agents :  Paul  Koning,  Berlin,  Germany ;  Kleln- 
wort.  Sons  &  Co.,  London,  England;  W.  A. 
Price  and  Geo.  J.  Ewart,  City  of  Mexico;  F.  D. 
Aller,  Antofasgasta,  Chile. 

American  Zinc,  Lead  &  Smelting  Co.,  55  Con¬ 
gress  St.,  Boston,  Mass. 

American  Zinc  &  Chemical  Co.,  Langeloth,  Penn. 
Balbach  Smelting  &  Refining  Co.,  Newark,  N.  J. 
Bartlesville  Zinc  Co.,  52  Broadway,  New  York. 
Beer,  Sondhelmer  &  Co.,  61  Broadway,  New 
York.  Branch :  1101  Newhouse  Bldg.,  Salt  Lake 
City,  Utah. 

See  advertisement. 

Blackwell,  Sons  &  Co.,  Ltd.,  Geo.  0.,  The  Albany, 
Liverpool,  England. 

Consolidated  Mining  &  Smelting  Co.  of  Canada, 
Ltd.,  The,  Trail,  British  Columbia. 

Ducktown  Sulphur,  Copper  &  Iron  Co.,  Ltd.,  Isa¬ 
bella,  Tenn. 

Edgar  Zinc  Co.,  Boatmen's  Bank  Bldg.,  St.  Louts, 
Mo.  Western  Ore  Purchasing  Agent:  David 
Taylor,  Boston  Bldg.,  Salt  Lake  City,  Utah. 


PENN  BRIDGE  CO 

beaver  falls,  pa. 
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Hydraulic  Mining — Yukon  Gold  Co. 

Water  supplied  through  TAYLOR  SPIRAL  RIVETED  PIPE 


New  York,  Jan,  16,  1911. 

“Gentlemen:  We  beg  to  acknowledge  yours  of  Jan.  9th,  mak¬ 
ing  inquiry  as  to  our  experience  with  your  Spiral  Riveted  Kpe. 

Our  first  use  of  Spiral  Riveted  Pipe  was  in  connection  with  our 
hydraulic  mining  operations  as  distributing  lines  from  our  main 
ditch  system.  The  pipe  was  given  severe  service  and  proved 
entirely  satisfactory.  We  are  now  using  it  in  diameters  up  to  42 
inches  and  heads  up  to  530  feet.  We  have  found  the  pipe  easy  to 
lay  and  handle,  strong  for  its  weight  and  generally  satisfactory. 

Very  truly  yours, 

(Signed)  Yukon  Gold  Co. 

O.  B.  Perry,  Gen.  Mgr.” 

Catalog  and  Special  Prices  on  request. 

AMERICAN  SPIRAL  PIPE  WORKS,  Chicago,  Dl. 


We  Can  Supply  Pipe  For  Any 
Purpose  You  May  Require 

Our  plant  is  a  large  one. 

Our  prices  are  right.  Our  goods  give  highest 
satisfaction  for  longest  period.  It  costs  you  nothing 
to  consult  with  us.  Write  us  of  your  needs,  today. 


I  WASHINGTON  PIPE  AND  FOUNDRY  COMPANY 

=  1512  to  1620  Asotin  St.,  3001  to  3019  Jefferson  St., 

I  Tacoma,  Wash.,  U.  S.  A. 
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NATIONAL  TUBE 
COMPANY 


Get  our  figures  and  delivered 
prices  on  NATIONAL  tanks 
for  all  purposes.  We  ship  you 
direct.  Address  Dept.  B. 


Not  subject  to  corrosion, 
Dougias  Fir  is  the  best  ma¬ 
terial  possible,  and  being 
light,  cost  of  shipment  is  low. 


)THE  CONSUMER'S 
GUARANTEE 
OF  QUALITY 


PITTSBURGH 

PA. 


The  Accumulated  Skill  and 
Experience  of  25  Years 

in  selecting  and  seasoning  Redwood  and  Douglas 
Fir  and  in  manufacturing  wood  tanks  and  con- 
tinous  stave  and  machine  banded  wood  pipe, 
goes  into  both  Pacific  Tanks  and  Pipes.  The 
result — added  value  to  you.  May  we  not  go 
into  full  details?  Write. 

Pacific  Tank  &  Pipe  Company 

ESTABLISHED  1890 

General  Office:  5th  and  Bryant  Sts. 

San  Francisco,  Cal. 

Branch  Office:  Los  Angeles,  Cal. 


Good-Bye  Rust 


Contractors  and  Manufacturers  of  Struotural  Steelwork 
for 


Make  your  pipes  everlasting.  Do  not  allow  corrosion 
to  set  in.  Protect  them  from  it  with 

Highland  Non  -  Corrosive  Coating 

Made  in  three  grades  for  the  protection  of  all  kinds 
of  steel.  Thoroughly  prevents  all  forms  of  corrosion. 
Let  us  mail  you  our  interesting  descriptive  book¬ 
let.  Yours  for  the  asking. 
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Granby  Mining  &  Smelting  Co.,  Suite  1710,  Third 
National  Pank  Bldg.,  St.  Louis,  Mo. 

Agent:  Robert  W.  Conklin,  165  Broadway,  New 
York,  N.  Y. 

Hegeler  Zinc  Co.,  The,  Danville,  Ill. 

Illinois  Zinc  Co.,  Peru,  Ill. 

International  Smelting  Co.,  42  Broadway,  New 
York.  Ore  Purchasing  Department,  621  Kearns 
Bldg.,  Salt  Lake  City,  Utah.  Smelting  Works, 
International,  Utah,  and  Miami,  Ariz.  Refiner¬ 
ies,  Raritan  Copper  Works,  Perth  Amboy,  N.  J. ; 
International  I.«ad  Refining  Co.,  E.  Chicago,  Ind. 
Irvington  Smelting  &  Refining  Works,  Irvington, 
N.  J.  Branch  Office :  New  York. 

Matthiesson  &  Hegeler  Zinc  Co.,  La  Salle,  Ill. 
Nichols  Copper  Co.,  25  Broad  St.,  New  York. 

See  advertisement. 

Pass  &  Son,  Ltd.,  Capper,  Bristol,  England. 
Pennsylvania  Smelting  Co.,  Pittsburgh,  Penn. 
I’helps,  Dodge  &  Co.,  New  York  City. 

Philipp  Bros.,  42  Broadway,  New  York. 

Primos  Chemical  Co.,  Primos,  Del.  Co.,  Pa.  Ca¬ 
ble:  “Briquette,  Phila."  Branches:  Vanadium, 
Lakewood  and  Empire,  Colo. ;  Dragoon,  Ariz. 
Agents :  Allen  S.  Davison  &  Co.,  Pittsburgh. 

St.  Joseph  Lead  Co.,  61  Broadway,  New  York. 
United  Metals  Selling  Co.,  42  Broadway,  New 
York.  European  Agents :  C.  S.  Henry  &  Co., 
Ltd.,  12  Leadenhall  St.,  London,  E.  C. ;  United 
Metals  Selling  Co.,  G.  M.  B.  H.,  Unter  den  Lin¬ 
den  56,  Berlin,  Germany. 

See  advertisement. 

United  States  Smelting,  Refining  &  Mining  Co., 
55  Congress  St.,  Boston,  U.  S.  A.  Works :  Mid¬ 
vale,  Utah  ;  Naadles,  Calif. ;  Gold  Road.  Ariz. ; 
Kennett,  Calif. ;  Chrome,  N.  J. ;  Grasselli,  Ind. ; 
Pachuca  and  Real  del  Monte,  Mexico. 

See  advertisement. 

Vogelsteln  &  Co.,  L.,  42  Broadway,  New  York. 
European  Agents :  Aron  Hirsch  &  Sohn,  Hal- 
berstadt,  Germany. 


Ores,  Samplers  of 

Beach  &  Co.,  204  Boston  Bldg.,  Denver,  Colo. 

Supervise  weighing  and  sampling  at  smelters. 
Ledoux  &  Co.,  Inc.,  99  John  St.,  New  York. 


Packing 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Sheet,  tubular,  spiral,  square.  Rubber  and  duck 
Jenkins  Bros.,  80  White  St.,  New  Y’ork. 


Packing,  Asbestos 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing.  Cylinder 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing,  Hydraulic 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing,  Metaiiic 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing,  Pump  Vaive 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing,  Rod 

Johns-Manville  Co.,  H.  W.,  New  Y'ork. 


Packing,  Sheet 

Johns-Manville  Co.,  H.  W.,  New  York. 


Packing,  Valve  Stem 

Johns-Manville  Co.,  H.  W.,  New  York. 


Paint,  Metal 

Johns-Manville  Co.,  H.  W.,  New  York. 


Paint.  Preservative 

Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 


Paint,  Smokestack 

Johns-Manville  Co.,  H.  W.,  New  York. 


Pebbles,  Grinding 

Atkins,  Kroll  &  Co.,  San  Francisco. 


Pipe,  Cast  Iron 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 
All  kinds  and  sizes  1  to  72  in. 


Pipe,  Riveted  Steel 

American  Spiral  Pipe  Works,  Chicago,  Ill. 

To  40  in.  diameter  and  40  ft.  long. 

Weigele  Riveted  Steel  Pipe  Works,  Denver,  Colo. 


Pipe,  Steel 

National  Tube  Co.,  Pittsburgh,  Penn. 


Pipe,  Wood 

National  Tank  &  Pipe  Co.,  Portland,  Oregon. 
Pacific  Tank  &  Pipe  Co.,  San  Francisco,  Calif. 
Portland  Wood  Pipe  Co.,  Portland,  Ore. 
Redwood  Mfgs.  Co.,  San  Francisco,  Calif. 
Washington  Pipe  &  Foundry  Co.,  Tacoma,  Wash. 
Mkchine  banded  2"  to  24".  Continuous  stave ; 
any  size  for  which  wood  pipe  is  used.  Pres¬ 
sures  up  to  400'  head. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 


Platinum 

Baker  &  Co.,  Inc.,  Newark,  N.  J.  Branch :  New 
York. 

Hammered  ware  of  all  sizes  and  shapes. 

Bishop  &  Co.  Platinum  Works,  J.,  Malvern,  Pa. 


Polish,  Metal 

Johns-Manville  Co.,  H.  W.,  New  York. 


Power,  Electric 

Mississippi  River  Power  Co.,  Keokuk,  Iowa. 
Horsepower  available,  200,000. 


Preservative,  Metal 

Highland  Chemical  Products  Co.,  Connellsville, 
Penn. 


Shriver  &  Co.,  T.,  826  Hamilton  St.,  Harrison,  N.  J. 
Sweetland  Filter  Press  Co.,  Singer  Bldg.,  N.  Y. 
Worthington,  Henry  R.,  115  Broadway,  New  Y'ork. 


Presses,  HydrauKe 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Publishers,  Technical  Book 

McGraw-Hill  Book  Co.,  Inc.,  239  W.  39th  St., 
New  York.  Branches :  London  and  Berlin. 


Pulverizers,  Ore 

Braun  Corporation,  The,  Los  Angeles,  Calif. 
Laboratory  machines  for  all  purposes  and  pros¬ 
pecting. 

Braun-Knecht-Helmann  Co.,  San  Francisco,  Cal. 
Sturtevant  Mill  Co.,  Boston,  Mass. 


Pumps,  Centrifugal 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Pumping  Engines 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 


Pumps,  Deep  Well 

Alberger  Pump  &  Condenser  Co.,  New  York  City. 
Cameron  Pump  Works,  11  Bway.,  New  York. 

Sheet,  rod,  wick,  rope  and  stem  packing. 

Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 


Pumps,  Mine 

Alberger  Pump  &  Condenser  Co.,  New  Y'ork. 
Byron  Jackson  Iron  Works,  Inc.,  San  Francisco, 
Calif. 

Cameron  Pump  Works,  11  Bway.,  New  Y'ork. 

Twelve  sizes,  low-head,  to  7500  gal.  per  min. 
Hendrle  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 
Worthington,  Henry  R.,  115  Bway.,  New  York. 


Pumps,  Mill 

Cameron  Pump  Works,  11  Bway.,  New  York. 
Frenler  &  Son,  J.  H.,  Rutland,  Vt.,  U.  S.  A. 
Krogh  Pump  Mfg.  Co.,  San  Francisco,  Calif. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 
Worthington,  Henry  R,  115  Bway.,  New  York. 


Pumps,  Pneumatic  Air  Lift 

Sullivan  Machinery  Co.,  Chicago,  Ill.,  TI,  S.  A. 


Pumps,  Power  Plant 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Cameron  Pump  Works,  11  Bway.,  New  York. 
National  Transit  Co.,  Oil  City,  Penn. 
Worthington,  Henry  R.,  115  Bway.,  New  York. 


Pumps,  Well 

Alberger  Pump  &  Condenser  Co.,  New  York. 


Pumps,  Vacuum 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Cameron  Pump  M'ks.,  11  Broadway,  New  Y'ork. 
Ingersoll-Rand  Co.,  11  Broadway,  New  Y'ork. 


Pumps,  Vacuum,  Steam 

Emerson  Steam  Pump  Co.,  The,  Alexandria,  Y'a. 


Punches,  Hydraulic 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Pyrometers,  Indicating  and  Recording 

Stupakoff  Laboratories,  The,  Pittsburgh,  Penn. 
Taylor  Instrument  Cos.,  Rochester,  N.  Y'. 

Wall  and  portable  type.  Base  metal  couples 
for  temperatures  to  2200  deg.  F.  Rare  metal 
couples  for  ranges  above. 

Thwlng  Inst.  Co.,  445  N.  5th  St.,  Phila.,  Pa. 


Quicksilver 

Beer,  Sondhelmer  &  Co.,  Inc.,  61  Broadway,N.  Y. 


Rails,  Steel 

Sweet’s  Steel  Co.,  Williamsport,  Penn. 


Refractories 

Harblson-Walker  Refractories  Co.,  Pittsburgh,  Pa. 


Refrigerating  Machinery 

Johns-Manville  Co.,  H.  W.,  New  York. 


Respirators 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

White  rubber  ;  complete  with  elastic  head  straps, 
sponge  and  cloth  filter  disc. 

Multi-Metal  Separating  Screen  Co.,  76  E.  161st 
St.,  New  York. 

Small  and  light.  Price  50  cents. 


Riveters,  Hydraulic 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Rheostats,  Liquid 

Westinghouse  El.  &  Mfg.  Co.,  B.  Pittsburgh,  Pa. 


Riddles,  Wire 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 
Sizes,  %-  to  1%-ln.  mesh. 

Catalog  No.  45. 


Rolls,  Crushing  (See  “Crushers”) 


Rope,  Wire 

American  Steel  &  Wire  Co.,  Chicago.  Branches : 
New  Y’ork,  Worcester,  Cleveland,  Pittsburgh, 
Denver ;  Pacific  Coast,  U.  S.  Steel  Products  Co., 
San  Francisco,  Los  Angeles,  Portland,  Seattle. 
Broderick  &  Bascom  Rope  Co.,  805-807-809  N. 
Main  St.,  St.  Louis,  Mo.  Cabie :  "Broderick." 
Branches :  Factories,  St.  Louis  and  Seattie. 
Branch  Offices  :  New  Y'ork  City  and  Seattle. 
Agents :  San  Francisco,  Pittsburgh,  Chicago, 
New  Orleans,  Boston,  Jacksonville,  Fla. ;  Du¬ 
luth,  San  Antonio,  Spokane,  Portland,  Ore.  ; 
Denver,  Houston,  Tex. 

Leschen  &  Sons  Rope  Co.,  A.,  St.  Louis,  U.  S.  A. 

N.  Y'.,  Chi..  Denver,  Salt  Lake,  San  Francisco. 
Roebling’s  Sons  Co.,  John  A.,  Trenton,  N.  J. 
Waterbury  Co.,  63  Park  Row,  New  York.  Branch¬ 
es  :  Chicago,  San  Francisco,  New  Orleans,  Boston. 
Agent:  Powell  &  Ellet  Co.,  Dallas.  Tex. 


Rules,  Measuring 

Lufkin  Rule  Co.,  Saginaw,  Mich. 

Samplers,  Ore 

Braun  Corporation,  The,  Los  Angeles,  Calif. 

For  laboratory  work. 

Braun-Knecht-Heimann  Co.,  San  Francisco,  Calif. 
Denver  Engineering  Works  Co.,  Denver,  Colo. 
Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 

Scales,  Conveyor 

Conveying  Weigher  Co.,  The,  New  York  City. 


Scoops,  Firing 

Wyoming  Shovel  Works,  Wyoming,  Penn. 

Screens 

Colorado  Iron  Works  Co.,  Denver,  Colo. 

"Impact”  easily  renewable  screen  cloth.  Spe¬ 
cial  provision  against  blinding. 


Screens,  Incline  Vibratory 

Sturtevant  Mill  Co.,  Boston,  Mass. 


Screens,  Perforated  Metal 

Chicago  Perforating  Co.,  Chicago,  Ill. 

Erdle  Perforating  Co.,  Rochester,  N.  Y. 
Harrington  &  King  Perforating  Co.,  The,  620  No. 

Union  Ave.,  Chicago,  Ill.,  U.  S.  A. 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 

Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Screens,  Revolving 

Harrington  &  King  Perforating  Co.,  'The,  620  N. 
Union  Ave.,  Chicago,  Ill.  Branch :  114  Liberty 
St.,  New  York. 

All  sizes  and  shapes  of  perforations;  all  kinds 
and  thicknesses  of  metals.  Screens  for  trom¬ 
mels,  stamp  mills,  jigs,  etc. 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 
Stephens-Adamson  Mfg.  Co.,  Aurora,  Ill. 

See  advertisement  on  Inside  front  cover  for 
branch  office  addresses. 

Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 
Webster  Mfg.  Co.,  Tiffin,  Ohio. 


Screens,  Rolled  Slot 

Ludlow-Saylor  W’lre  Co.,  St.  Louis,  Mo. 
"Rek-tang”  for  rolled  slot  screens  In  steel, 
brass,  copper  or  bronze. 

Catalog  No.  45  and  special  “Rek-tang"  catalog. 


Screens,  Wire 

Ludlow-Saylor  Wire  Co.,  St.  Louis,  Mo. 

All  gages  and  meshes. 

"Perfect”  double-crimped.  Every  wire  crimped 
around  every  other.  "Rek-Tang,”  rolled  slot, 
made  to  order.  Either  In  steel,  iron,  brass, 
copper,  bronze. 

Catalog  No.  45. 

Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  Y'ork  City,  N.  Y. 

Bronze  and  other  metals  up  to  350  mesh. 


Second-Hand  Machinery 

Morse  Bros.  Machine  &  Supply  Co.,  Denver,  Colo. 

See  Alphabetical  Index  for  For  Sale  Ads. 


Separators,  Magnetic 

Buchanan  Co.,  Inc.,  C.  G.,  90  West  St.,  N.  Y. 
Dings  Elec.-Mag.  Separator  Co.,  Milwaukee,  Wls. 
Magnetic  separators  for  all  purposes. 


Sharpeners,  Drill 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 

Leyner — compact,  rapid,  simple  In  operation. 
Sullivan  Machinery  Co.,  Chicago,  Ill.,  U.  S.  A. 
Sullivan  sharpener  makes  drill  bits  and  drill 
shanks  by  hammering  throughout ;  steel  Is  held 
while  upsetting  in  a  compressed-air  vise. 

High  temperature  unnecessary. 

Bulletin  No.  272. 


Shears,  Hydraulic 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Sheet  Iron  Work 

Hendrick  Mfg.  Co.,  Carbondale,  Penn. 
Sanford  Day  Iron  Co.,  Knoxville,  Tenn. 


Shovels,  Concrete 

Wyoming  Shovel  Works,  Wyoming,  Penn. 
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I  The  Reinohl  Process 

I  Fully  Protected  by  Patents 

I  Saves  all  values  reduced  to  Solution  and  Recovers 

I  the  Solvent  at  greatly  reduced  Costs,  T ime  and  Labor. 

I  LEACHING  and  SETTLING  TANKS 

I  AGITATORS.  DEW ATERERS,  FILTERS 

3 

a  • 

I  Submit  us  5 -pound  sample  of  your  washed 

I  Agitator  tails.  Our  tests  will  be  convincing. 

a 

American  Rapid  Cyaniding  Company 

I  Kellogg  Building  -  -  Washington,  D.  C. 


iiiMntiiiiintiiniMiiiniiiiiiiiiiiiiinnininiMiiiiMniiMiHiHiMMniiiHiiiiiiiiiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiniiiMiiiiMiiiiiiiMiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiMniiiiniiiiMiMiiiiiiiiiiiHniiiiiiiiiiiiinMiimiiiiiiiiiiitmiMiiiin 


LYONS  ATLAS  COMPANY 

i  I  N  DIANAPOLIS.  U.S.A. 

LyInS -ATLAS  DIESEL  ENGINES 


^iiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiimmiiiiiiiiiiiiiir'”itiiiic 

**Porter  Locomotives**  | 

“Steam  and  Air” 

All  Gauges  and  for  Every  Variety  | 
of  Service. 

Write  us  for  full  Particulars. 

New  York  Office, 

E  Hudson  Terminal  Building 

=  30  Church  Street 

I  H.  K.  PORTER  CO. 

I  410  Wood  St.  Pittsburgh,  Pa.  | 


of  Standard  and  Atmored  Construction.  Manila 
and  Sisal  Cordage.  Fibreclad  Wire  Rope.  We 
make  Ror>es  for  every  purpose.  Write  for  prices. 

WATERBURY  COMPANY 

63  Park  Row,  New  York 

Chicago  San  Francisco  Dallas 

Boston  New  Orleans 


uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiimmmiiimimiiiiiiiiiiiiiiiiiniMmMumiiw 

I  That  MONARCH-ROCKWELL  DOUBLE  CHAMBER  MELTING  FUR-  \ 
=  NACE  reduces  costs,  prevents  oxidation,  assures  rapid,  continuous  melting.  £ 
1  Better  look  into  it.  § 

i  The  Monarch  Engineering  &  Mfg.  Co.  j 

3  Specialists  In  Mining,  Mill  and  Plant  Equipment.  = 

I  1206  American  Bldg.,  Baltimore  Md.,  U.S.A.  (Works,  Curtis  Bay,  Md.)  | 

i  We  are  specialists  In  Mill  Equipment,  Mfrs.  of  the  Monarch-Rockwell  Double  i 
if  Chamber,  the  Monarch  Steele-Harvey  Crucible  Tilting,  and  the  Monarch  Cru-  = 
if  clble  Tilting  Metal  Furnace — all  patented  | 

iiiiiiiiiMiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiniiiMiMiMiiiiiiMiiiniitiiiiiiniiiMiMiiniiiiiininmiiiiiitMtiiiiiiiinMiiiiiiiiiiiMiniiiiiiiiitinin 

tIMIIIIIIIIIIIIIIIIIIIIIIIIIillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUlllllllinlllllllllMIIIIIIIIIIIMIMIIIII!! 

i  Harbison-Walker  Refractories  Company  ! 

I  MANUFACTURERS  OF  I 

I  High  Grade  Silica,  Chrome,  | 

I  Magnesia  and  Fire  Clay  Brick.  | 

I  IMPORTERS  OF  | 

i  Chrome  Ore  and  Spaeter  Dead-Burned  Magnesite.  = 

I  PITTSBURGH,  PA  | 

iililllliiiiiiMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiniiiiiiiitiiiiiiMiiitiniiiiiiiiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiiiMiir; 

UllllllinilllllllllllllllllllllllllllllllllllllllllllllllllllllMllinilMIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllMIIIIIIMIIIIIIIIIIIIIIIII!^ 


DREDGES  FOR  GOLD  AND  TIN 

UNION  CONSTRUCTION  CO 


604  Mission  St.,  San  Francisco,  Cal. 


NEILL  JIGS 

UNION  CHURN  DRILLS 
BOLINDER  OIL  ENGINES 


IBiuprufi  Companp 


uiniininiiiiitiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiimiiiimiimiiimiiiiiiiiiiimiiiiiiiimiir-niiiis 


Minerals  Separation  American  Syndicate,  Ltd. 

Flotation  Concentration  of  Sulphite  Ores  by  means  of 
the  Minerals  Separation  Processes 

Send  tnguirtes  to 

BEER,  SONDHEIMER  *  CO.,  Sole  Agents  E,  H.  NUTTER.  Chief  Engineer 
61  Broadway  Merchants  Exchange  Bldg. 

New  York  City  San  Francisco 

See  advertisement  In  Dec.  18th  issue 


SimiitTtTimnmTTi  mi'  iiiiiiiiiiiiiiiiii  i 
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Shovels,  Hand 

Wyoming  Shovel  Works,  Wyoming,  Penn. 

Designed  to  handle  21  lb.  of  any  specified  ma¬ 
terial,  an  efficient  working  load  to  produce  in¬ 
creased  tonnage.  Made  of  “Mayari"  nickel- 
chromium  steel,  tough  and  durable.  Reinforced 
with  backstrap. 

All  styles  of  points. 

Send  for  booklet. 


Shovels,  Power 

Marion  Steam  Shovel  Co.,  Station  D,  Marion,  O. 
All  sizes  for  stripping  and  mining.  Electric, 
steam  or  gasoline  power. 


Skips 

Sanford  Day  Iron  Co.,  Knoxville,  Tenn. 
Traylor  Eng.  &  Mfg.  Co.,  Allentown,  Penn. 
"Bryant- Wethey”  type. 


Smelters 

American  Smelting  &  Refining  Co.,  120  Broad¬ 
way,  New  York. 

American  Zinc,  Lead  &  Smelting  Co.,  55  Congress 
St.,  Boston,  Mass. 

Balbach  Smelting  &  Refining  Co.,  Newark,  N.  J. 

Beer,  Sondhelmer  &  Co.,  Inc.,  61  Broadway,  New 
York.  Cable  Address  :  Beersond. 

Illinois  Zinc  Co.,  Peru,  Ill. 

International  Smelting  Co.,  42  Broadway,  New 
York. 

McKechnie  Bros.,  Widnes,  Eng.  Branches :  Lon¬ 
don,  Birmingham,  Newcastle,  Manchester,  Eng. 

Matthiessen  &  Hegeler  Zinc  Co.,  La  Salle,  Ill. 

United  States  Smelting,  Refining  &  Mining  Co., 
55  Congress  St.,  Boston,  U.  S.  A. 

Vogelstein  &  Co.,  L.,  42  Broadway,  New  York. 

Spades,  Concrete 

Wyoming  Shovel  Works,  Wyoming,  Penn. 

Spring  Steel  Sheets 

Wyoming  Shovel  Works,  Wyoming,  Penn. 


Steam  and  Hydraulic  Forging  Presses 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Steel,  Drill 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
"IR"  brand — all  sizes,  shapes,  quantities  in 

Milne  &  Co..  A.,  745  Washington  St.,  New  York. 
Branches :  Boston  and  Chicago. 

All  shapes  and  sizes.  Solid  or  hollow.  FJAB 
brand.  Made  in  Sweden. 


Stokers,  Mechanical 

Westinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Switchboards 

W'estinghouse  Elec.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
All  types  and  sizes. 


Tachometers 

Johns-Manville  Co.,  H.  W.,  New  York. 


Tanks,  Steel 

Penn  Bridge  Co.,  Beaver  Falls,  Penn. 


Tanks.  Wood 

National  Tank  &  Pipe  Co..  Portland,  Ore. 
Pacific  Tank  &  Pipe  Co.,  San  Francisco,  Calif. 
Portland  Wood  Pipe  Co.,  Portland,  Ore. 
Redwood  Mfgs.  Co.,  San  Francisco,  Calif. 


Tapes,  Measuring 

Lufkin  Rule  Co.,  Saginaw,  Mich. 


Tees,  Pipe 

Jefferson  Union  Co.,  Lexington,  Mass. 


Telephones,  Mine 

Stromberg-Carlson  Telephone  Mfg.  Co.,  Roches¬ 
ter,  N.  Y.  Branches :  Chicago,  Los  Angeles. 
Toronto,  San  Francisco,  Seattle. 

Iron-clad  magneto  eciuipment  compactly  assem¬ 
bled  in  cast-iron  box  to  protect  it. 


Testing  Sieves 

Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  York,  N.  Y. 

Up  to  350  mesh. 


Thickeners,  Slime 

Dorr  Cyanide  Machinery  Co.,  Denver,  Colo. 


Timbers,  Steel  Shaft 

American  Bridge  Co.,  30  Church  St.,  New  York. 


Tractors 

Yuba  Construction  Co.,  San  Francisco,  Calif. 


Tramways 

Roebllng's  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Tramways,  Wire  Rope,  Aerial 

Broderick  &  Bascom  Rope  Co.,  St.  Louis,  >Io. 
Friction  grip  system  with  buckets  attached  to 
endless  pulling  rope  by  friction  grips.  Alsb 
two-bucket  or  jig-back  system. 

Agents :  San  Francisco,  Pittsburgh,  Chicago, 
New  Orleans,  Boston,  Jacksonville,  Fla. ;  Du¬ 
luth,  San  Antonio,  Spokane,  Portland,  Ore. ; 
Denver,  Houston,  Tex. 

Leschen  &  Sons  Co.,  A.,  St.  Louis,  U.  S.  A.  New 
York,  Chi.,  Denver,  Salt  Lake,  San  Francisco. 


Transformers,  Electric 

W’estinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 
All  types  and  capacities. 

Traps,  Steam 

Johns-Manville  Co.,  H.  W.,  New  York. 


Traps,  Vacuum 

Johns-Manville  Co.,  H.  W.,  New  York. 


Tungsten 

Consolidated  Ores  Co.,  Boston  Bldg.,  Salt  Lake 
City,  Utah.  Eastern  Office:  60  Bway.,  N.  Y. 
Foote  Mineral  Co.,  107  N.  19th  St.,  Phila.,  Pa. 
Priraos  Chemical  Co.,  Primos,  Del.  Co.,  Pa.  Ca¬ 
ble  :  “Briquette,  Phila."  Branches :  Vanadium, 
Lakewood  and  Empire,  Colo. ;  Dragoon,  Ariz. 
Agents :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 


Turbines,  Steam 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

Leffel  &  Co.,  James,  306  Lagonda  St.,  Springfield, 
Ohio,  U.  S.  A. 

Westinghouse  El.  &  Mfg.  Co.,  E.  Pittsburgh,  Pa. 


Turbines,  Water 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wls. 

Smith  Co.,  S.  Morgan,  York,  Penn.  Branches : 
Chicago  and  Boston. 


Unions,  Pipe 

Jefferson  Union  Co.,  Lexington,  Mass. 

All  sizes. 

Black  or  galvanized.  Swing,  reducing,  and  flange. 


Valves 

Hardsocg  Wonder  Drill  Co.,  Ottumwa,  Iowa. 
Jenkins  Bros.,  80  White  St.,  New  York.  Branch¬ 
es  :  Boston,  Philadelphia,  Chicago,  Montreal, 
London. 

Sizes  for  all  pressures  and  purposes. 

Brass,  Iron,  cast  steel.  Also  all  iron  for  han¬ 
dling  cyanide  solutions. 

Write  for  Catalogue  No.  20. 

Lunkenheimer  Co.,  The,  Cincinnati,  0.,  U.  S.  A. 
W’hltcomb  Co.,  Geo.  D.,  Rochelle,  Ill. 


Valves,  Check 

Lunkenheimer  Co.,  The,  Cincinnati,  0.,  U.  S.  A. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Vfllv6$  Gftto 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Valves,  Globe 

Lunkenheimer  Co.,  The,  Cincinnati,  O.,  U.  S.  A. 


Valves,  Pump 

Jenkins  Bros.,  80  White  St.,  New  York. 
Johns-Manville  Co.,  H.  W.,  New  York. 


Valves,  Rubber  Pump 

Goodrich  Co.,  The  B.  F.,  Akron,  Ohio. 

Flat,  circular  or  spherical.  Latter  to  10-in 
diameter. 


Valves,  Vacuum 

Johns-Manville  Co.,  H.  W.,  New  York. 


Vanadium 

Primos  Chemical  Co.,  Primos,  Del.  Co.,  Pa.  Ca¬ 
ble  :  “Briquette,  Phila."  Branches :  Vanadium, 
Lakewood  and  Empire,  Colo. ;  Dragoon,  Ariz. 
Agents :  Allen  S.  Davison  &  Co.,  Pittsburgh,  Pa. 


Wheels  and  Axles,  Car 

Sanford  Day  Iron  Co.,  Knoxville,  Tenn. 


Whistles 

Hendrie  &  Bolthoff  M.  &  S.  Co.,  Denver,  Colo. 


Wire,  Copper 

Roebllng's  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Wire  Cloth 

Ludlow- Saylor  Wire  Co.,  St.  Louis,  Mo. 

All  meshes  and  gauges.  Steel,  brass,  copper 
and  bronze,  galvanized  hardware  cloth  and 
window  screen  cloth. 

Catalog  No.  45. 

Multi-Metal  Separating  Screen  Co.,  76  E.  131st 
St.,  New  York,  N.  Y. 

Up  to  350  mesh. 

Roebllng's  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Wrenches,  Alligator 

Roebllng's  Sons  Co.,  John  A.,  Trenton,  N.  J. 


Zinc  Dust 

American  Smelting  &  Refining  Co.,  120  Broad¬ 
way,  New  York. 

Atkins,  Kroll  &  Co.,  San  Francisco,  Calif. 

New  Jersey  Zinc  Co.,  55  Wall  St.,  New  York. 
Vogelstein  &  Co.,  L.,  42  Broadway,  N.  Y, 


Zinc,  Sheet 

Illinois  Zinc  Co.,  Peru,  III. 
Matthiessen-Hegeler  Zinc  Co.,  La  Salle,  Ill. 


I  OLIVER  CONTINUOUS  FILTER  I 

1  An  automatic  filter,  of  p«fect  me-  Quickly  and  efflcleatly  drys  out  fiota-  i 

1  chanlcal  design,  for  handling  cyanide  tlon  concentrate.  Delivers  product  = 

=  slime,  notation  concentrate,  acid  and  with  8%  moisture  at  a  cost  of  2  to  4  = 

E  copper  slime.  cents  a  ton.  Full  details  on  request.  = 

^  Oliver  Continuous  Filter  Co.  | 

I  800  Hooker  A,  Lent  Bldg.  San  Francisco,  California  | 

I  P  No  Royalties  to  pay  on  ANY  work  of  an  Oliver  Filter  | 

giiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiii: 

auiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiniiuuiiiuiuiK 

j  The  Moore  Vacuum  Filtration  Process  j 

I  Fully  protected  by  patents  | 

s  S 

I  Will  Enable  You  to  Save  All  Values  Reduced  to  | 

I  Solution  and  Recover  the  Solvent  at  Minimum  Cost.  | 

I  We  are  pioneers  in  the  field — ^we  developed  the  only  | 

I  really  successful  process,  and  we  are  still  the  Leaders  | 

I  in  Filter  Design.  Send  Your  Specifications  or  | 

I  Submit  Your  Problem  to  the  | 

I  MOORE  FILTER  COMPANY  | 

i  115  Broadway  New  York  City,  U.  S.  A.  i 

1  Cable:  Bedford-MoNeill  or  E 

i  f*Morefilter”  New  York  any  Standard  Code  I 

I  I 

■suiiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiniiiniiinmnimiinnnnnmmiiui 


aiiiiiiiniiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiniiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiD 

T.  SHRIVER  &  CO.  I 

[FILTER  PRESSES  1 

I  826  Hamilton  Street,  I 

I  HARRISON,  NEW  JERSEY  I 

]  And  Sweetland’s  Metallic  Filter  Cloth  | 

1  The  modem  way  of  filtering.  Investigate  tl^  sclf-dunming  | 

i  filter  and  the  cloth  which  lasts  months  instead  of  days.  i 

I  Write  for  complete  Information.  | 

I  The  Sweetland  Filter  Press  Co.,  1317  Singer  Bldg.,  NEW  YORK  | 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimmiiiiimMiiiiimiiiiiic 

THE  KELLY  HLTER  PRESS  | 

Patented  I 

For  All  Filtration  Requirements.  | 

Write  for  Information.  | 

The  Kelly  Filter  Press  Co.,  sa^Lake^otyfutah  | 

3  Dr.  E.  E.  Lungwlts,  303  E.  Hudson  Tffmlnal  Bldg.,  I 

3  30  Church  St..  New  York  City  § 
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Do  you  know  that  the  air  cooling  system 
of  the  New  Herreshoff  utilizes  all  waste 
heat  for  combustion,  either  with  or  with¬ 
out  extraneous  fuel? 

Do  you  know  that  this  feature  gives 
10  per  cent  greater  capacity  than  the 
ordinary  type  of  furnace  ? 

Do  you  know  that  this  increase  is  at¬ 
tained  without  desulphurization? 

Do  you  know  that  the  New  Herreshoff 
embodies  many  other  money-saving 
features? 

You  may  know  them  all,  and  all  about  them, 
if  you  write  now  for  our  latest  Catalog. 

(iENm(HMIO\L(MW 

Herreshoff  Furnace  Department 
25  Broad  Street,  New  Yo  k,  N.  Y. 


16-  and  HaTTi/HDny\reety  -/in  FiancLnco  Cal^^mia 

Pacific  Coori  Agent/* 
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Do  You  Want  a  Coarse  or  Fine  Separation 
for  Flotation  or  Cyanidation? 


The  Dorr  Classifier 

will  give  you  a  separation  at  48,  60,  80, 
100,  150  or  200  mesh. 

At  the  ANACONDA  MILL  requiring  60 
mesh  separation  fifty-three  Dorr  Classi¬ 
fiers  are  now  in  use. 

The  INSPIRATION  are  now  operating 
eighteen  Dorr  Classifiers  for  48  mesh  sep¬ 
aration  ;  an  additional  shipment  of  eighteen 
machines  have  been  made  for  the  same  pur¬ 
pose. 


THE  DORR  CYANIDE  MACHINERY  CO. 

812  to  824  Cooper  Bldg,,  Denver,  Colo. 

17  Battery  Place,  New  York  City  16  South  St,  London,  England 
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are  made  by  an  organization  that  has  spent  years  in  experimenting  to  determine  just 
those  qualities  which  make  for  the  greatest  resistance  to  wear  in  the  crusher. 


I  The  "Standard"  brand  on  your  material  ^  |  ^  fc  I  ^ 

••  aiMurance  of  eventual  economy, 

BRANQ  BRAND 

Standard  Steel  Works  Company,  Morris  Building,  Philadelphia,  Pa. 

New  York,  N.  Y.  Pittsburgh,  Penn.  Chicago,  Ill.  St.  Louis,  Mo.  San  _  Francisco,  Calif. 

Richmond,  Va.  Portland,  Ore.  Denver,  Colo.  Mexico. 

Steel  Tires,  Steel  Tired  Wheels  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Slates,  Steel  and  Iron  Axles,  Steel 
Springs,  Steel  and  l.on  Forgings,  Steel  and  Iron  Castings,  Rolled  Steel  Rings.  Steel  Crusher  Rolls 

and  Shells,  Steel  Pipe  Flanges. 
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TUNGSTEN 

Ores  bought  in  small  to  large  lots  for  spot  cash.  State  quantity,  delivery  date,  name  of  mineral  and  WO 3  content. 

We  do  not  finance,  promote,  purchase  or  develop  mining  properties. 


FOOTE 


MINERAL  COMPANY 

Commercial  Dept. 

107  N.  19th  Street,  Philadelphia 

Cable  Address,  “Foote  Philadelphia.”  All  Codes  used 


Estab.  39  Years  Specialists  in  Unusual  Ores 
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JENARCO 


The  Ideal 
Mine  Packing 


JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago,  Montreal,  London 


are  low  in  first,  operating  and  upkeep  costs — an  asset  to 
any  plant — a  boon  to  the  plant  operating  on  moderate 
capital. 

They  are  always  ready  to  give  you  almost  automatic 
service  with  their  self-dumping  and  self-locking  buckets. 
You’ll  be  interested  in  the  economy  of  installing  a  B  &  B 
Tramway. 

Write  us  for  catalog  8. 

Co.,  809  N«  Main  St.,  St.  Louis,  Mo. 

Branches — Seattle,  New  York 


Extreme  toughness  is  combined  with  great  flexibility  in  this  high  grade 
sheet  rubber  packing. 

Unsurpassed  for  mine  service  where  acidulous  and  alkaline  waters  are  encountered.  Guaran¬ 
teed  for  high  pressure  steam,  hot  or  cold  water  service.  Very  light  in  weight  and  therefore 
economical  to  use.  Regularly  made  in  sheets  36”  wide. 

Put  up  in  most  convenient  form  to  suit  the  requirements  of  individual  users.  It  can  be 
purchased  in  rolls  of  25,  50,  100  or  200  pounds  each.  No  necessity  for  buying  more  than 
needed,  consec.uently  no  waste. 

It  is  light  in  weight,  therefore  very  economical  to  use.  A  square  yard  1/16”  thick  weighs 
only  about  5J  pounds. 

Gaskets  cut  from  Jenarco  can  be  furnished  promptly. 

If  Jenarco  does  not  satisfy  you  in  every  respect — you  may  return  it  at  our  expense.  Write 
for  Catalog  “J”  describing  Jenkins  Bros.  Mechanical  Rubber  Goods. 


Country  or  Climate 

Does  Not  Affect  It 

A  Tramway  is  the  only  system  of  haulage  unaffected  by 
weather  conditions — and  offering  to  the  user  in  compari¬ 
son  with  every  kind  of  surface  haulage,  economies  that 
increase  in  direct  proportion  to  the  roughness  of  the 
country. 


Broderick  &  Bascom  Rope 

Manufacturers  of  High  Grade  Wire  Rope. 


Over  rivers,  mountains  and  valleys  and 
through  the  roughest  country  B.  &  B. 
Aerial  Tramways  handle  every  sort  and 
size  of  material — with  a  saving. 
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handled  by  any  belt  on  boats  in  this  Cal¬ 
ifornia  district  1,037,103  cubic  yards  in 
268  days.  The  dredge  owner  says: 

\  “When  taking  into  consideration  the 

\  fact  that  service  on  these  boats  is 

\  harder  than  any  in  the  field,  the 

ly  record  is  an  exceptionally  creditable 

K  one.” 


Stacker  Belts 


handled  the  rough  stuff  in  an 
economical  way.  Better  than 
records  on  any  one  Diamond 
belt  is  the  high  average  main- 
l  tained  by  Diamond  belts  in 
service  everywhere. 

%  Diamond  Whys 

U  Ik  Great  strength  for 


maximum 

U,  Made  straight — run  true, 

k  I  %  Stretch  taken  out  in  manu- 
Rl  J  facture. 

^k  Unusually  flexible. 

Trough  without  load. 

^^K89k  Guide  idlers  not  needed. 

Abrasive  resisting  cover. 
Protects  duck  from  moisture, 
construction  won’t 

peel. 

Take-ups  and  shut-downs 
reduced. 

Buy  rubber  goods  that  last — Belting,  Hose  {all  kinds).  Packing,  Valves 


Diamond  Rubber  Goods  Factories 

AKRON,  OHIO  Distributors  Everywhere 


